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plat,  talon  la  oas.  Toua  laa  autraa  aaamplairas 
originaux  aont  filmAs  an  commandant  par  la 
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Laa  cartaa.  planchas.  taolaaux.  ate,  pauvant  atra 
film«s  k  das  taux  da  reduction  diff Arants. 
Lorsqua  la  documant  ast  trop  grand  pour  Atra 
raproduit  an  un  saul  clich*.  il  ast  film*  A  partir 
da  I'angia  supAriaur  gaucha.  da  gaucha  A  droita. 
at  da  haut  an  bas.  an  pranant  la  nombra 
d'imagas  nOcassaira.  Las  diagrammas  suivants 
illustrant  la  mOthoda. 
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N'fiir  the  top  of  ForKttmenot  ri(li{i-,  half  a  inilr  north  of  tlir  i;||m.w 
nviT,  the  followinj,'  s<aiiis  wirf  imasiind.  htit  uthi-rs  may  Ik-  tlurr  is 
the  stction  wws  rapidh  made.  Coiisid*  ral.lf  work  woiil.l  In  h.rt- 
rif|uirttl  to  get  a  |x.Tfi-itly  accurate  an.l  compliU-  Mctu.ii: 
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•An  avciaRc  outcrop  sample  of  very  I>adlv  weathered  coal  was 
taken  from  the  five  fixit,  four  inch  scam  in  the  aliove  s.ction  and 
gives:— 
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The  measures  outcrop  e(|ually  well  on  doth  the  north  and 
south  sides  of  the  I-;it,ow,  and  the  outcrop  could  easily  he  traced  to 
the  river  level  where  it  could  i,e  definitelv  fixed  v  ith  a  small  amount 
of  work,  thus  afTordinK'  favourable  jioints  for  minium  l.v  driving  in  on 
the  coal  at  convenient  levels  alKive  the  river. 


Snulli  lirtinch  of  .S7;.v/)  h'livr. 

The  Ko(jtanie  formation  autcroppiiiK  alnn>;  the  eastern  sidi-  ,,1 
Lower  Camp  on  the  south  branch  ol  Sheeii  river  is  somewhat  narrow 
and  the  coal  is  of  less  importance  than  at  mai.v  other  localities  visited 
this  seas..n.  This  is  due.  to  some  extent,  to  the  extensive  fauh  run- 
ninj?  north  and  south,  just  east  of  the  measures  lure,  which,  in  all 
probability,  cuts  ofT  part  of  the  ori^Muallv  exposed  formation  \ 
slope  with  a  very  low  atisle  of  dip  has  been  run  on  a  three  fmt  seam 
in  these  measures  for  a  consitlerable  distance,  the  enlrauce  to  which  is 
just  above  the  vvajjon  road  runninjr  up  this  ri\er.  This  is  the  best 
seam  noticed  here.  An  average  outcrop  sample  a  "  ^-cd  bv  Dr 
Hoffmann,  yielded: 

nr'.!7-  Vol.  nwiib    iiKiltcr.  li\,.|  cnrlM.n  \,|, 

"*'■'.  ^"'■'^':  7:M-";  h-.m''; 

The  sample  was  taken  from  the  surface    as  the  sIoih'  was  filled 
with  water. 

These  same  measures  also  outcrop  on  the  nort'i  side  of  HolTmann 
mountain,  farther  up  tlu   river,  and  in  the  river  banks  below  it.     At 
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part  ul  a  f„l,|  „  has  Utn  ult.rrd  to  a„  in.pun  Kra,.l.itr 

•artlur  up  th.  river,  alnrnt  a  ..narUr  ,.,  a  „ulc..  vMur.  ,1...  cat 
•  K.  a  ,H.ars.  on.,  seam  a.K.ut  three  fee,  six  i.K-hes  wi.le  was  ..o.ice.l. 
«1"^'  .  l-.r  so.,u.  cJtstance  at  leas,,  is  ,,,m,  regular  A„  average  m.Un.p 
sampU'  was  analysed  bv  Dr.  Iloff.n  ,n„.  ^mv in^  ^ 
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It  vieMs  hv  fast  eokin«,  a  coinpaet,  (ir,,,,  coherent  eoke." 
1  I.H.S  eoiil,    hkelv  Ik-  foun.l  here  wi.ere  this  eoal  conl.l  !„• 
al.lv  worked  If  there  was  a  .Uman.l  for  it.  es,HeiaIlv  as  .lure  is 
wa«oii  road  up  tiiis  far. 
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a  k'xhI 


(oXlKlllh   .\ln!l,lf(liH. 

a   m       ,o   ,    "■;■  """■•  '""  '  ^"'"'•''  '^'  ^••^■''""  --  ■•'"  -•"       nure 

of  w     ka  .le  W.O  h,  h„t  those  seen  were  o„Iv  thirty  six.  twentv  three 
and  nineteen  inches,  resiuetively. 

b>  r.r.  IIofTmann.  shows  it  to  be  an  anthraeilie  coal  an.l  «ives: 

from'lhltv V'T  r'''""''  ""'"""'^  "'  "'  •"'"  "Uices,  at  ali  d;.vations 
m  on  both  sides  oi  „.  and  alo,„  it  for  about  lonr  miles  and  so„,h  of 
o    Zhn'"""'   '"""'"•'''"•  '"  ^'"'""  ""  ""■  "'^"''  '"-'•  -  ='  "^-^'v  .Lance 

T'lTf '•"'"'"'  '"  '"  '■^•"""""-"^  worked:  since  the  ,,ualitv 

tlu   coal  itst.lf  ,s  Koo,l.      Where  tlu-  measures  outcrop  alon,    lump- 

"Kl-und  creek   to  the  north  nf  Coxcomb  mountain    L  seams    u'e 

t^nuZ''  ']   '"''   '"^""^   "'    "'"'"■     ^-'•-'    '-    "'    -rboiiace.:; 
Shale  miferop,  however,  in  one  place. 

Where  the  Kootanie  formation  outcrops,  on  a  branch  of  I  usk  creek 

There  is  no  reason  to  snp,.,se  that  the  places  .  ,e,c  tlu  coal  was 
nua^r  d  are  better  ,l..n  others,     Thev  were  simplv  conv.  „ie„t  places 

where   the  scams    could    b,   measured    .■-      ,    , ,...,„„,,  ',„i„^ 

necess^iry.     There  was  no  p<.i„t  alon.  ...Top  wur       "v 

c^>su^rab.e  portion  of  the  ..mat^   ,.   .  tlnU  T  w      ^H 

seen  it  search  was  made. 
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v.rvsi„,,aMon.J!;  ,!^rr:.::;^.:  V'r"^' '"-  •^'  '^^"^  «- 

■n...  I'.  Uurns  ,-,Ml  ,.r,„H.rlv      H  .  '"  '"''  '''''  ""'^''  '^'i'-k.-r. 

"f  ",i.  ..asm  .ho.,  r, : :  "^'; ':  :r"'r"' »-'  "^  •»""  .-i.... 

'••"-.-i.  .no,.,.,,:;^,!,!::,;;^';;;;:-"""'^;  -  ••-•.  -.  i..  ..lac,,  a.  th. 

grained  .,uar..it.-s  xurvi...  i     -Jl  T'  ■'""  '"   ""'  f-'  "^  fi"- 

A»K,vi-  tJus,.  a«ai„    nv     ,    ''^. '^  "'V  ^'•'•>    <l^rk.    .Imost   J.huk.  .hale,. 

the  riuT  Kvd':  ,rs„ lit'T;;: "  """" '"'""  '^""'  -- 
•i'^'  -i"  workings.  w..''u::  p^r::;,r''r"''"^  •'"'••'•  ^^''■" 

tlur,.,,,  the  northern  end  of. I...  »r  ,  ''"'••[.iHar,  an.l  from 

l"cl.»l.-,r  in  ,i„.  ,„„„„.,       ..i^"  ■  ■"  "  '  >>""  "l-"«l  up  „t  air,  .,„ 
>l'-~  f,Tl  i„  thick,,,.,,    „1,I  ,    ,  '""  •""■'  '"""  ""'■  '•"■'  ■■' 

«io„ "«-,,»,  a„,»t,„:ix''r '"'""""  '"■'  *•"  "■■= 
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CmU  "'"*■■  "'"^'""•"-s'an.i  Vhal..»,     '  '        ' 
0,«i,"*.'; V  ol';:a™'  """■'"•"n-"  <in.i  dark -hale, 
Co'./'lll^'^;^/""'"''*'"'  '-"y  ''"'e  "'-le: ; .  .  ,  ,.,;! 

-C»«/.'g«l:i'^".''""'  """J'tone:  With-few  feet  of  Vhale:  l        ;„^ 
Sandsrnnps  nn.i  shaips 2 

C  oo/,  w.th  ,w.  f.,et  of  M.a.e,  tt^T  feet  fro„  ha„«i..,       "^^ 

Urowti  saniLstotica  ami  .{la'lM 0 

t «'•/,  goo.l  ,!,.an  „.»„  *""'" 76 

Brown  ,*andstoni's 8 
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known  a.  „;."'"  L:"l ':;;;''";  -"  '■;"-  "-■  »-■.«  i-nv 

"••  "u-  river  are  kn.J     a       u    •  v        '    "".'"'  ""   ""    ""'"'  •""'*• 
•M.  i).,«M.n.  I.v  \fr.  \u„Khan:  alv,  the  ««.!  analv 
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I-rom  tlu-  north  si,!,-  ..f  ,),»•  H„w  rivtr: 


Irii  III'. 
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Walir. 

4  «.»';, 


\'il    riuiili 


ninrdr. 


Fixiil  I'lirliiiii 


A-li 


Fron;  the  south  side  of  the  H„«  river: 

^..«'n;;''K:z:;;;rs';n,tr';;:;';r  ■"  ■;'■  "■'"  • - 

or  <;r.„,,i  NM„,  V  „.,t  .„  t,  i,  VJ:',;:;!,;;;';,'  '"• '■• '»>  "■<•'. 

'^v.^:\i:!:';-Z\:::zr" - -'« - 

«  \v  1'""!  '-■  '*'  -"■  "•  ^' 

on  .,^u;s;z:'ii  ri  :::;";;:,!Tt™:,:«"r '- » 

nncviiii.-  It.  ,  "Hl«'>..i    Kadiior    also  a  m-itn 

possU)i\  the  same  one   of  siif*  vJi..i>.        i  •  stani, 

of  Ghost  river.     (S.  W.'  [   si:  -j";;:  rL'Vr^'^^"  ""  ''"  ''  '  "'"" 
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ttrntiMiK  \l.   m  HVf;\    ii»    .  »\t|,^ 


»  u    ,  lu,  U.  M  «..rk..i  ...  .,„..  .I.Kht  .•,,..„,  ..V  ,h.   I„.lianv  ouu,,  ■>, 
on  .....  ^tonv  rr^-rv...  atK,«,  .hr.v  «n.|  .  h..l,  ,.,.U,  ....r.lua,,  of  ,hr 

Un  V\     '"'■■    ''*■'*''  ""•'■  ""•'  '•"^'   •'•"   ""  ••"  **'•-.  -  that 

U.y,„luat,u„>  .,r.    v.rv  lavourul.!..  ...r  ll...  ...........u-  workinx  o.  ,Im, 

I>r    llolTnunn.  of  ,hi,  lH.,ur.,n..„,,  ,iv..,  ,|,..  .ollowinK  .I.H-ri,,.io„ 
nf  u  M.npU.  iro,,,  ,h„  |,H..I„v.  r.....iv.,l  fro,,,  Mr    W   IVar^T 

It  ha.  a  crM,„,.l,.,|.  Ia„.i„a,..,|  Mn.clur..  ,I,owh  .luk.„M.U, ,  in 
....HUratdv  ..;,„;  o.|o..r,  uruvish  l.la<  k  .o  l.huk ;  l.,Mr...  r..M,„„„  ,o 
V.  m,.,.:  frac,.,r..,  .rr-K.-lar;  .....Ur.  f.Uk  vu.l.  a  fain,  ,>ro.„,.h 
«..  Ki-.  It  .o,,,,,,,,,..,...*..  «  faint   brownW.  v,|low  n.lour  .o  u  Ihh1,„« 

An  analysis  In  fast  i-okin^  ^ivis:   - 
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,1     Id'  . 
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•This  is  a  .r,u  .oal  an.l  vid.is,  hv  fas,  coking.  ,;  44  .n-r  c.n.  of 
lompail,  tirin  o.lnniit  lok-    ' 

Anu(l,.r  two  a„.l  a  half  !..„  M-an.  of  v.-rv  sin,ilar  u,,,Harin«  coal 
was  m.„  alHM.t  hall  a  nnU-  sonthra..,  of  ,1,..  aUnv.  \,.  ,,ork  ha.l  I,..,, 
•Ion.  I...r.  an.l  „  is  ,|„i,..  ,.„si(,|..  ,l,a.  o.h.-r  sc-a.ns  n.av  .xist  in  this 
vn.-iinl\. 


'».  I-  M  T.nurs'  phuv  (SW  |,  .«.,,  ,.,,  ,,,  ,,  u  IV.,  ar.  .  u,al 
s.Mn.s  o.  v.rv  .,H„!  |i,Mn..  .  ,„..  j,  u,ur  f..,,  six  inches  thick  ,  one  is 
lourtccn  inches.  a..,l  tlu  re  arc  a  nn.nhcr  fro,„  six  inches  ,0  o,.,.  f.n,,  in 
thickness.  Ihc  ,uo  Iks,  s«.am.  ,„ake  a  vcrv  ^'hu!  .jonustic  u„\  and 
have  luyi  „se.l  I.Kallv  ,0  ,|ni.e  an  extern.  DitVicnltv  in  «cttin«  men 
who  nn.  .rstan.!  n.ininK  to  work  this  coal  has  interfere!  n,ateri..l!v  in 
Us  (levelopnieiit 

An  aver,.>;e  outcrop  sample  of  this  cr)al  ^ivts 

W„|..r  V.,1    ,.„„,,,    ,„, ,  l,v,.,l,.arl„„..  A.,, 

This  is,  in  all  i)robal)ility.of  the  same  horizon  as  that  at  Coal  creik 
farther  north. 

A  co.,1  hori..on  was  also  rccoK'ni/e.l  o„  Jmnpin;r[H,„,„l  cre.k  aI.ont 
one  an.l  three  .piarier  miles  east  of  the  month  of  SiI.ImI.I  creek  which 
may  be  the  satne  as  that  northeast  of  Chini.p.v  lake  on  the  Stonv  In.li  ,n 
reserve  Onjv  two  v.rv  narrow  s.ams,  two  to  thr.-e  inches  thick  were 
"oticcl  lure;  bnl  coal  was  mined  at  this  ,H,int  a  few  vears  aR..   so  that 
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III.  .Iip»(,rr  luf.  i,lN,i,t  r- f|i.  luliciiUr 
HUM  I  iith  trr,K  tifcil  pri.|«.rt  r;,  whi.li  an    ill  „f  ,),..  1     i 

.|UH^ ...... ..,  .„.,..,..„,  .„.„.,,.,,,;.  -'i;::,;^:^,,  ^„^;tr:^ 

hhrep  riuT  an.l  at  Mr    ,......•  ,.,,,..  ..,.  „ .„^, ";;;,;;"'*'•  '" 

S"«ir/i  //».».ii/»  ,./  Sh..f>  A'ii.». 

ana.v...  ,.v  Ur  iu.t::i.i:':;:z""'  "'  "•"•''•  '""^''""  -'"•"••- 

'  .1*1   (H"  ,  ^    )M|>  • 

^^^^    Thvn.  ar.  a!..  M-.^ral  narrou.-r  ..a,,.,  h.-r.-  of  onlv  a  f..w  iml,..,  i„ 
On  till'  s  \V    I    s«.,.    >ii   •!.   I.,   ij    n 

a  I  «  f.u  a,Mrt       I  «..  uvr,-  no.,c,.,|  fr,„n  ,iv..  t„  „x  Uvt  in  thi,kn..HH 
ami  (i\..  from  two  lo  four  (.-.i       ri,  ,  •  "iicKniM, 

n    .„„nh    .aM..!    n,  pn.v.nt.nK  an  ..xanhnati.m  .,1   th.    .,,,«..  th.v 

.  m...  nul...,  a  n„n..„  r  of  sc-a.ns  fron,  a  few  1,,..,,.^  ,0  ,hn.  f    ,   Lt 
atui  tJun-  an.  ,.n.hal.!v  oth.-rs  which  vvn-  not  s...,.       1 ..         '""''"''• 

MK"I  faul.tus  an-  ofTtn-,!  for  pros,H...tinK  ami  ,„i„i,„. 
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IH  mmtv  V4lli  >  itt  i'\wt  Um  ,«»iHl  «»  »*  Id  t«i  «•  tntr  l<>  iht'  t^m  li»f|. 
(■>•!  .1%  intMiltk    litf.tri    ifttniiMmtnit      llu    iiHwt    »<tiiiil>lt   |il*ti»  arv 

||»miiltl\    ^l«M>g   titrr    >4lkt« 

In  .he  M'Mrrii  |Hrl  •►!  Ih*-  rtrm  mimImI  ihi»  mxwhi  iIw  r<>tHMiiiitM 
ari  VI r\  iMhU  to  U  Iimi  mitih  lirukni  in  Im>I<|  .uiv  urrui  tii«timiiLttioM« 
itt  ittl  or  |{4»,  Irtli  itbiitK  '••«  •4Mirn  jurl  oi  |hc  <ltMrkl  ixmittlon*  J<»f 
»»i»fiiiK  tifi-  (4\iHiriilik  in  mam  |>I*hv<i  FrtKu  ih«  nMp,  mil.«i<.  ctml 
il<Mri|iihfit<i  of  »lu  an  J  itu  (tnttatiiMU  tun  U'  \ir\  (((mmK  limit..!  .iml 
.i|>|iri)xiiiMi>  il.|»Ui^  (^ktilaitil  In  iUM  <•»  Ow  horioni't  at  alnimt  dHV 
IH    It  nil  I  In   iiiii|t 


j'.jsi'k.M.  Pi-.siNii'iiMN  «»i   nil.  niMHici 

« 

Ka%l  <>(  lilt  tiri4  iir«t'riUi|  in  tlii^  ntK.rt  iln  I'.iiniix  \%  (|iiifi  i(|Mn 
tn  111.1-.!  plan*  .tttil  Mttl.ilil<  lui  ruiuliiiiK  |Hit|MiMo.  Iitii  in  ilu.  m««| 
II  rii|Milh  Int'itinti  nion-  uimI  mkim  rtitcxti'  anil  IhumS  liinlMri«l  iinlil 
Ilu  ni.uii  KiHk>  M'tinltiin  .  m  ifjunrtii  i»  m.iiIimI,  ii.ur  iln  Mi%iirn 
t«li{»'  III  till  ".lit.  I  (liiM  hiiioiiiiH  iii<itiiit.uii<«  .111(1  iliiir  iuiilii'r<«,  ihf 
MiNHK-  .ittil  I'lirKitiiK  nut  riili[i'«.,  Imv,.  v«'v  lilllr  timUr  til  ult.  IninK 
ininli  tiMi  ruKKiil,  i  \«i  pi  in  tin  \,(l|i  \  Inmiuih^  utul  i.,r  ^  «ti,,ri  tliM.inci' 
liUm  iht'in    lit  <>ii|i|iitii  .1  jjri mill  III  iriixiil  .un  kind 

Tin-  ViilUv  iif  I'll    Itiiw  rivir,  In  tin   nmili  „(  lliin  diitrkl.  ii  wiik. 

low     utul     nimi     In    till     inntlllluttl^   illlll    .IMinliU-*     till     iniinlr\     In    till- 

vu'»t  lint  I  iinuijiiitdv  in  ilu  vm  li  ni  iln^  |ii.iiin  likr  valli  \  llif 
ciMintrv  i-oiiiiiU'tiitH  'n  Ik  ninn  »r  l««  linilM-ri<l.  Ilu-  liinlMr  cnnlimi 
iiiK  tn  inir«:iM  tn>\.ir<l'.  till  ^Mitli  ;i^  it  iliKu  iiiM.iriK  tlu  vmm,  nniil 
.It  I'll  •.niilluMsf  mriur  >l'  lln^  un.i,  .ilniij{  tin  muiIIi  liraiuli  n|  Slnvp 
rivir.  lu^t  nl  tlu  ninni Mini,  tin  inutitrv  ii  mi  (U'|i<h'Iv  invinil  wiili 
li.lh  itaniliiiK  anil  l.ilUii  n  <»  tluit  ii  in  ilinuNt  ini|M>s<.iliU  in  tra\«l 
uvir  llif  lulls  ^iillii  ii  ntl\  >•>  dn  titlur  ){«'nln({UMl  nr  ln|>nKr.ipliirul  wnrk. 
riuTf  art-  v\a){nii  rnatN  tip  tnnn'  nf  tlu-  main  riv«  ri  fnr  a  iltMam-c,  Inil 
it  i>  till'  Itiili.in  luintit.^  iraih  that  .ire  iliit  ll\  iimi!  I»\  inrsnuH  wisliiiiK 
In  travti  tlirnii^'li  this  ilistiict 

\\V  travtll»<l  frnni  MnrUv  down  tn  Silibald  irctk  nwr  the-  Indi.in 
trail  runnini,'  iu«tl  tast  nf  Chiiiii|u\  I.iki-  In  drv  nr  Irn/m  st-.isnns 
tliis  i'.  a  MTV  I'.iir  paik  tr.iil,  liiit  at  ntlur  tnius  ilurc  an-  ,i  innnlMr  nf 
s'lnuwhif  1)1(1  niiiskiKs  tn  Im-  inoninttrid  Ilu  liilN  tn  tlir  snnth 
nf  Chini.piv  lake  aiul  armind  Sihiiild  inik  an-  alMiut  tlir.i'  ni.irtirs 
cnviTrd  with  sill  ill  trits.  ihiillv  iaikpinr,  spnuv,  poplar  and  as|Kn, 
hut  tiny  an-  not  thick  rimutfli  anvwIuTf  In  tnaki'  walkif.K  ditlkult 

TluTi-  is  a  virv  fair  vva;;nn  mad  frnin  Sililuid's  lahins  on  SiliUild 
cni-k  (Inwii  FnnipinKixiuiul  iriik  In  |nm|)in>;jK)iiiid  I'd.  On  anntml 
nf  a  fiw  nnisk»i;s.  hnwiM-r.  Inaili-d  vva>;nns  would  rmt  U'  ahir  to  traxil 
parts  of  this  rnad  in  wi't  sfasniis. 
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tliHf  milts  friiiii  its  iiiomli- ilu.  waiir  all  ninniiiK'  iiii.Ui  liu'  «rav.  I 
fur  this  clislaiKc.  1  In-  tnnit  wlikli  i;.,  up  in  liii^li  wait  r  an  .  then  tVin  . 
kijH  ill  till'  <lirp  lu.Us  ill  the  tari..ii  alH.\»,  wlii.li  alTi.rd  tli;  last  trout 
fisliiii;;  <lis»(ivtri<i  ill  tin-  wliolf  rouiitrv . 

riu'  stirviv  was  oMitiinu'd  sniitli  aiuu),'  tfu'  Indian  liiiiiiiii^'  trail 
to  till'  I'lliow  riviT.  trav.lliiiK  alx.nt  ludl  tlu-  distaiio-  lliri.ii^'ii  miiskij;s. 
The  i-oimtrv  on  Itotli  si<Ks  is  marh  all  o.x.rid  vviili  t\irKritns  of 
nudiimi  ma-,  with  ilic  ixnpiioii  ,,|  tlu'  snininil  ol  tin-  rid^t'.  loii- 
tinuiiiK  aloiij;  last  o|  tiir  trail,  wliii-li  is  rui,'i;<d  and  In.  honi  Ints  of 
anv  kind  A  liiu-  of  small  round  khi  ii  hills  i-ontinn.  s  all  tli.-  ua\  I'loni 
Canon  cnvk  to  thf  I';11m)\v  rivtr.  tlir  irail  luiii;;  on  ilu-  uisi  oi  ilu  liist 
two,  hut  to  tlu'  last  of  tlu'  rist. 

The  river  luiltom  of  the  Ivlhow  is  wide  in  plaecs,  l.ein,;  a  .|narl.r 
of  a  mile,  and  is  iiearlv  altogether  Knivel  bars,  at  low  waiir,  shouiiif,' 
that  the  river  is  partieularlv  suhjeet  to  seasons  of  lu.iv\  lloods 

The  trail  eoiitiimes  south  and  west  up  llie  river,  followiii);  the 
river  hottom.  and  erossinj,'  and  recrossiiij;  a  iinmlier  of  times,  iiniil  the 
liiiiestoiie  inouiilains  are  reached.  The  low  hills  iHtweeii  this  jiart 
of  the  rivir  and  the  mountains  are  niostlv  eovered  by  eveiKruns; 
the  rid^;e  to  the  east,  however,  is  lii^di  and  liinl)en<l  to  near  the  sniiiniil, 
whieh  is  oihu.  The  part  of  the  trail  K'oiiiK  np  ilie  I'lhow  river  fhroiiuh 
till'  lirsi  limestone  ran^i'  to  the  Koolanie  IioiikIi  to  the  west  is  verv 
roUKh  and  stee))  in  many  places,  and  passes  throui,di  considerahh- 
tiiiilier,  which,  however,  does  not  extend  very  hi^li  iij)  on  the  sides  of 
the  monntains. 

On  reachiiiK  this  trough  tlu-  trail  turns  southeast  to  the  head  of 
the  south  branch  of  Sheep  river  and  follows  down  it  five  or  six  miles, 
then  crosses  the  ridges  to  the  west  and  continues  south  to  the  IMkIi 
w.M.d  river.  This  part  of  the  trail  south  of  the  I'lbow  river  has  not 
be»  II  usi-d  much  of  late.  The  valley  is  (|uite  o|hii,  excejjt  for  a  few 
shrubs  and  some  underbrush.  Hie  northern  part  of  this  Kool.iiiie 
basin  consists  of  low  rollin;;  hills  for  .il.out  two  miles  south  of  the 
I'.lbow.  but  south  of  this  it  rapidlv  becoiuis  more  nioimtainoiis  and 
for  several  miles  is  a  verv  lii),'h  and  ru,t;.i,'i(l  ridj^e.  almost  as  much  so 
as  the  I'.iheozoic  ran),'is  on  each  side. 

.\  trail  also  j;oes  u])  the  l-'isher  branch  and  turns  soiilli  to  tiie  bJbow 
aRaiii.  as  shown  on  the  map.  It  is  sonu  what  roui;li  but  we  took  horses 
over  it  without  inucii  trouble.  I'lie  river  bed  is  wide.  Hat  and  gravellv 
most  of  the  wav,  as  it  is  farther  east.  Tlu  a-  is.  howi  xcr.  a  (Uvp  narrow 
canon  about  a  mile  loiii;  and  about  four  miles  from  Ilu  mouth  of  this 
branch  of  the  I'lbow,  which  has  a  f:oo<l  well  blazed  Irail  to  the  south 
of  the  river,  cut  around  it,- -both  ends  of  the  cutliut;  iHiui;  well  blazed 
on  the  liver.  .As  the  timber  is  verv  heav\  here  a  great  deal  of  work 
would  be  necessary  to  get  around  the  eanon  onh    for  this  trail.      I'dr 


> ";:::;"n;K;:r:r,;:'';;::;!'';,r;::;-'; ; ';"""-' 

'-..-. ::;::.:;;; ;.:;;;;'':;;,;;.:' '■" -"«■■ 

"arrow  ri.l^  .n     , ^f   ,r      ""'  ""^  ''''''"'  ^''^  -"'  '"*  ^'  -"'"lut 
Ill   IS  thr  liillc  .,K       II    I         ■  '""-'rns  iiu  last.      I'or  four  or  live 

fa,MK.  1  t";  ';,'r'-" '•■"'■■■;■" "■"■  «■■""' >■"- •"■ r, ,,„ 
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of  the  SarciT  fiiuv.  thtii  «<••"«  iinttli  In  tin-  K\\»,\\  rivir  (iv«r  a  U\i| 
optn  puci-  (if  cmiiitrv  and  fn.m  tlurt-  lollowiiiK  up  the  wide  Uvil  rive 
Hats.  AloiiK  this  part  of  the  river  the  water  is  low  eiioiiKli  in  the  sum 
iiur  months  to  allow  a  iktsou  to  drive  across  it  salMv  and  easilv  a 
almost  any  [xiinl.  It  would  tie  dillienll,  however,  to  take  a  waKon  uj 
the  I'llJMiw  \>\   I'olh.wiii;;  tile  river  Iroin  the  mouth  of  lirajjK  ereek. 

There  ire  also  valuable  hav  meadows  north  of  HiKitieadow,  tr 
whieh  the  ua>;on  road  up  tlu'  north  hraneli  of  l-ish  ereek  is  l.nilt.  Ini 
the  hay  is  cut  hert'  e\erv  \ear. 

There  was  fornierlv  a  wajjon  mad  also  up  HniKK  i^eek  to  the  Thornt 
mine  at  its  head,  tnit  now,  villi  the  exception  of  alK)ut  the  lirsi 
two  miles,  it  is  only  a  trail  and  hard  to  lind,  at  that,  in  ni(»st  places 
There  is  a  particularlv  had  muske({  about  three  miles  from  the  moiitl 
of  the  ci.  ek,  but  this  is  avoided  l)v  followilij,'  the  creek  bottom  for  ; 
short  distance.  It  is  (|uite  oixn  on  both  sides  of  Hra^K  creek  for  aboui 
four  miles  from  the  IClbow,  excej)l  for  a  few  patches  of  (xiplar,  willow 
iS.c.,  here  and  there.  Lon;;  ^'rass  jjrows  everv  where  and  it  is  particu 
larly  suitable  for  ranching  here,  except  for  the  muskegs;  however,  cattli 
seem  to  avoid  them  fairly  well,  as  a  rule.  l  he  onh  safe  times  foi 
rounding  up  the  stock,  though,  are  in  the  early  spring  and  late  atitumr 
when  the  ground  is  frozen.  Ihis  is  the  western  edge  of  the  raiichinj. 
country  here. 

North  Hragg  is  rpiite  open  as  is  also  South  Bragg  opixisite  it 
but  most  of  the  country  to  the  west  of  t:.is  is  deiiseb'  woodefl  with 
pines,  spruce,  \c.  There  is  very  little  |)opIar  or  willow  in  this  vicinity. 
For  alMuit  two  or  three  miles  east  of  the  Tlionie  mine  there  is  sonii 
fairly  valuable  timt)er,  the  growth  being  \er>  thick  and  the  trees  bein>{ 
larger  than  si^en  \v    "  )st  |)laees  this  season. 

Another  trail  nom  Morley  crosses  Jump-ngjy.imd  creek  near  tht 
Springbank  Reservoir  site.  'This  far  it  is  good;  but  from  here  the  In 
dians  generally  travel  south  through  the  muskeg  valley  west  of  James 
C.reyson's  to  Hragg  creek.  To  jKrsfMis  not  perfectly  familiar  with  tlu 
trail  it  is  much  better  to  take  the  wagon  road  shown  on  the  niai).  pas 
sing  through  Mr.  C.reyson's  place  to  the  EUkjw  river  and  thence  south 
as  shown.  The  Sarcee  reserve  was  fenced  on  all  sides  with  barbed  wire 
fencing  this  summer  and,  as  there  are  gates  only  on  the  main  wagon 
roads,  the  trails  go  around  the  outside  of  the  fence  now.  From  the  Kl 
bow  river  to  the  south  branch  of  Sheep  river  this  is  a  good,  well  travelled 
trail  and  easil\-  followed. 

The  hills  for  time  or  four  miles  east  of  Bigmeadow  are  about  two- 
thirds  covered  with  a  thick  growth  of  jxiplars,  aspens,  and  willows. 
Robinson  and  to  the  last  is  somewhat  more  oihu.  Topknot  and  Big- 
meadow  are  onlv  partially  covered  with  trees,  these,  however,  being 
nearly  all  evergreens.     The  hills  to  the  north  of  this  portion  of  l-ish 
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u.k  ar..  Iinv  ...ul  ri.  hn«,    |.,„  „.  ,:,,  „.„„,  .„  „,.,  ^.^,,^^ 

-'-i.  -".ur  a„.|  ,Iu.  hills  „„K.h  lnK....r  an r.  n.,«...l  an.l  nuu 

m..n.  I,..n.lv  ...nl...,!       ..nu.u.allv  all  ,1...  .r.vs  ar.-  ..' rKr.cns  , 
-n    ....  ,  ...  ,H.„...„  ...  „..s  .....k  si „  ..„  „.is  n,ap      R.kI   I'.., 

""'•;"■>    ';•  "'V'""''       "...  vall.v  ,.,   ,1...  ,1.  I.ra,...l.  ni  HsI,  .:,. 

;.:"•;:.  "'T  ""'   r  ""•"  ' r...,..,|.,n...sa...ln...|..rhn.s„a!;; 

I  or,..,„s  ...  „,  l,„„,.v..r.  a...  ,,,.i,..  ,.,h.„,  a,„|  «i,l,  „,.■  „„!..  .,,h,,  valK-v 

;:;:;;;r "'"""•  •^" —  — .M.„.k , ...iKi., ,,.. vi: ,    : 

rancMiiig  piiriwist-s. 

I'nm.  tl...  ,„.„„1,  ,„■  ,.-i,,,,,  ,,,,1^  ^„„„,  ^^    ,,,,_  ^^^^ 
•;P  «•  .N.n  nn.rks  pla.v,   •  hi.-,,  is  ,),..  ,ar,l,..s,    ra.,.!,  ..p  ,|...'   i 
nns  valk.v  .s  panicularlv  a.lap,.,!  „.  ra,...l.i„,.  I.a^i,.,  .x  ...siv.    ..v 
~   .ws,  an.l  ...  .,|..v  i.s..|f  „.....,  ........Ha.  w..,..  a.^i  ,1...  s.,rn...„ 

."«   nils  l„w  a,.,I  n„lv  paniallv  n,v..r..,l  u„I.  ,H.p'ars,  as,H,.s,  .v..       ,„., 

..piHars  ...  I...  ,r.,  „„..,  ,|,.,,.,     .^  ,,,^,„„  ,„^„,  ^,,^,,  ^,„^^ 
J.canv  k,   nvn  as  ^.,,,...,  ..r....k   ,..  sou.l.  ..f  Si,.,,..,  .       1 1..' vall.v  ..Ml. K 
r...k  „.  tl..  ..,,.1  ..,  „,..  n,a,l  is  wi.l..  a,..l  ..p..„ .  ,.,„  al...v..  ,l,is  i,  ,....., ...,.,s 

lu   s..utl    o,  ,l„s  cT....k  „p  „.  Cleas.,,,  cr..,.k  ar..  ihi.kh   o.v.n.l  ui,l, 

:;^n  ^'■■^'^/""'"'  -"•  !'•- "-  •-"«  -<•  .....n  places  ..xcp : 

paUl...s   ..,.   (.I..as.„,,    which    a,..    „...    ,„*v  ,ur    pla,.,    ,r..w,l        Th.. 
UPFXT   pans   o,    Si,„u.t    ,    a,..l    Si,n„„    .    ar..   spars..lv    ...v....!    wi  I 

P<>P  ar,  ,h..  surrounding  vall..vs  ......  ..,.,.„.,„,.,:.  ,..v..V..„  .,,„    „ 

n...rs,H.rs...l   w.,1.   ,all..,.   spn.....  an.l   pi,..-      ,.>,.„.  ,„,.  ,,„„^,   ,  J J„  ! 

all  b  tu  na.ntlv  l>ur„..,l  ,.v..r  and  nu.d,  ,.f  ,|...  u,u\nr  is  .1.,..,  ,,..a„.s 
Moa<i  ,.sdl  ,s  ,,u„.  ,.p...,  AI.„.K  ,1...  S..U.1.  si,|..  .„■  Uan  cr.ik  ,h..r.. 
-s  als..  c-..„s..l..ral.l..  p..p|ar  an.l  asp..,..        •,,  s..,.,h   si.,..  ,„■  „..     .    , 

Alls,n,k..  a„.l  (.l..as..„  M..ad..u  has  I,...-,.  |.un...d  „v.  r,  an,!  a  v,.„„. 
«n^U.  o   p.,...  „...  .,,  ,  ,,.,,  ,,„  ,„.,^^.       ,^,^^^,^.  ,,_^  ^^^_^^^^  ^  J 

cnt!  .         r"  "         "'^'"^'■'"^  '"  "'^'  •<-kv..s.-arp,n..n,  is  ..,.„,p|..,.,v 
uncred,  and  «..„..rallv  ,l,ic-klv  an.l  h..avilv  .-..v..r...l.   ui,h  ..^  ..rir....,.s 
h.  .op...  Uar..  n..a.l.  h..w..v..r,  is  a  h^,,.  n.ck  v  s,.n,„,i,  s.v.-n.l  iZ   "i 
tti.t  ahovi-  any  tinil.ir.  "Mii<ir.(i 

south  t.ir;"  ?■;;"'"  "'•  '''"■  '■'"■'  ^"■•'  ''""••  '■-^'-  -^^^  >■-  "- 

Uh  I  ranch  o,  M,....,,  r,v..r  is  a   v..rv  fair  ......  ..xccp,  i,.  u.-,  s..as„ns 

u lu.n  .he  ,nusk..ss  a,  the  h..a.l  ..f  Uarc  creek  ,ni,,h,    mv.-  s..„,..  ,r„„l  I 
IlH.  «r..at..r  par,  ...  ,1,..  ,.i„s  ,„  ,„,  „,„,„  .,,  ,„,.,   ^,„^,.,,„     .  '     ' 
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.rami,  .;.  M,...,,  nv.r  irn„,  ,1,..  ,„..,„t,  .,f  War.  cr.-.k  ...  s.,„,h  .,|  M. 

H.Il  ..  Iuav.lv  w„.,.|..l,  ,l.,n.  l.d„«  ,„.,r..  .v.r«r.-,ns  ,hu.  ,.,,,lar  a 

as,K-„       1 1...  nurdurn  Mil.  is  ..„lv  sparM.lv  cn.n.l    lu  r.  ami  ihU.  wi 

chulv  poplar       M...U  Mill.  l.own.Us,  and  thus.  hilN  ,.,  ,|,,  ,,„  ^ 

"■"tl'.  mil  ,lu-  valLvs  i„  h. ,  w.u.  ,lu.,„.  arc-  o.v,  ml  with  a  .!.  ns..  «r,.« 

"I  spriKV.  p„K-  an.l  ,H,pIa,,  vxcvpi  tlir  s,„in„i,s  .,|  ,h.   hilN    wludi  i 

'l<"t..  u,K„      iTom  at,,,.,,  a  iniK.  w.  s,  ...  .M,.a  Hill  f.,l|„«,n^,  alo„«  t 

-n.h  s,.U.  ,.,      ,.rwdl  n.lK.  an.l  w.s,  ...  Nid.i  .h.  nn.ntrv  is  n,  ,s, 

hiuv.lv  o.v.r..!  w.lh  spnuv  an.l  pii». ;    mwar.K  tlu-  cast,  h.-mvir    . 

s.mu.  iK.plar  an.1  uill.,„s  cl..s<.  ,..  ,1...  riv.r      Tl...  t..p  „i  \iohi  is  l.nrn, 

..v.r  an.l  is  .pnu.  .,p,„.     ,  „,  ,1,,.  s<n.,|,  si.U  „l  tlu-  rivrr  lli..  InlN  lui- 

a  om,parat.vdv  thin  kpumI.  .„  pi,,,.  U-^iuuiu^  al,..u.  ,w..  n.iks  cast 

Allsm.ik.,  1,„,  ,l,a.  p.,rti..M  wis,  „|-  M.sa  Hill  has  h,,,,  partially  ckarc 

•v  l.rcs.      I  he  n..r.lu  rn  s|„|k.  „f  Allsn,„k,  an.l  th.  cu.ntrv  In,,,,  ,1,.. 

«.  the-  ln„cst..nc-  is  il,i,klv  ti„,l,,rc.,l,  chi.llv  with  pi„,s       |  lu-  ^n.  ,t, 

part  .,t  th,  vall.vs  ni  Thriq..,nt  an.l  \-nkano  cmks  is  .Knsciv  w..Mlr, 

but  tlu.  mnskcK,  an.l  iIr.  ronntrv  west  ,.f  ih,  lua.l  ..f  Thr.qK.int  crc.. 

wist  to  thf  IvIIm.w  rivtr,  is  <|uiif  o|hii. 

Th.  trail  fr„„,  j„hn  Onirks  plau-  np  the  river  t..  tlu-  nu.n.h  . 

MuskcK  crcrk  ,s  vcTv  <o,..l.l„„  al..>v,  ,his  ihcrc-  wcu-  n,.  si^ns  ..I  anx  ..n 

um,,K,nu..IU.d,hiswavr..rv.ars.      I„  a  phu.  ,s  .,f  an  ..I 

trail  on.l.l  l.c  sten,  l.ut  thv  «rtat  anu.nnt  ..f  ialK„  „,       w.n.l.l  hav 

.uv.ss.tau.,1   live-  or  six   miles  of  heavy  cu.tm«   ,.,   have  «.,t    horse. 

over  to  the  I.  hovr  river  this  way.     North  of  Deaths  Head  the  rive 

vuUey  narn.ws  up  considerahlv.  a.ul  at  the  month  of  MuskeR  creek  i 

become^  a  Kor^e  with  almost   per,K.n,lienlar  walls  and  re.nains  so  u, 

o  the  falls,    -H,st  l.elow  which  the  jforKe  is  ,,<,o  feet  deep  and  is  abo„ 

he  same  m  several  other  places.     Above  the  falls  for  about  a  n.ile  ,h, 

banks  of     hree,,oM.t  creek  are  steep.  «rassv  slopes,  parth  covere.l  witl 

tnnber       \est  o(  .Vichi  the  valley  a^ain  closes  in  a.ul  deepens  a.ul  . 

canon  w.th  suks  ehicllv  of  li.nestone  talus  extends  throush  the  Forget 

llU'H.lt    rulije.  '' 

A  K,,,«i  wa«.,n  road,  except  in  verv  wet  seasons.  «o.s  up  the  south 
branch  o.  .Sheep  nve^  to  the  lo^.^nij  can-p  north  of  Hoffmann  mountain 
^  ..,:n  here  a  «<K.d  pack  trail  contimu-s  up  the  river  to  co.mect  with  the 
rad  rumnuK  south  front  the  IClb.w  river,  west  of  the  first  lin.estone 
ra.ise  ol  the  Rockies.  (ioii.K  throu^M.  this  most  easterlv  ran^c  of  the 
mountams  proper  the  trail  is  verv  rough,  crossing  the  river  a  number 
ol  times. 

Sheep  river  Hows  through  what  is  practically  a  canon  so  t.)  ,00 
feet  deep  nearly  the  entire  .listance  from  the  mouth  of  .Macabee  creek 
west  to  the  logging  camp,  above  mentioned,  and  as  nearh  all  the  creeks 
nmning  ,nlo  it  have  f.irmed  canons  near  the  river  as  well,  travelling 
becomes  somewhat  difficult  along  the  river,  and  the  wagon  road  up  it 
for  this  reason  I,, Hows  up  Macabee  creek  for  several  mil.s 


■I-  <lK-  i.or.h  o,  ,1...  ,„..utl,  ...  Ma.alK,.  cr.-.k  rl...  hilN  .„.    ,„„,. 
opc-n.  hut  .owar.1.  ,1...  .u.t  the  ooun.rv  Uo.,,...  «ra.lu..>U  ...... 'r 

I  r-..  o     ..„r  nuLs  u„h  ...ph.rs  a.ul  as.H,,    .M.id.  ar.    ,„.„  «ra.l;.allv 

u-  r  ;■ '  ";"".•"  '^^  "-vvKr..Mi,..f  ,,1,,,. ...  i...„!rc- 

WoM  of  Uns  ..„  .«„h  s,.U.s  ..,  the  rlur  t.,  ..u-  R.^kv  .Har,,,,,....- 

Mr\  heavv  Kn.vvtli  ui  .  v.  nji.-.  iis  .v.rv  »\h.  r. 

AbnK  ,h.-  riv.r,  lor  al„M..  ,..„r  .„  In..  ,„ik>  n..r,h  ..f  (;n..„st.„K. 
1-  nvcr  ,l:.ws  ,hn.u,h  a  .lark  shale  .a,-,..,  ui.h  ah,..,s,  .H.nKn.li  .   '; 

alH.n    three  nnk-s,  wth  a„  ax  era,',   .l.-,,,!,  „f  „v .  r  ..,«,  ,...., 

""•   '"ps  '.I   JM.Kti,,,,  an.l    H„IT.nan,.  are   th.    ..niv  ...hi,   .K.ints 
l.-..ealv  „.  .hi.  part  ..Mhe  e.,„„,rv,  .....p,   .,,,,.,,,,.    j;j 

th.^„on,..^^^^  .j......,Jt:^ 


foriti 


(".HM;i<AI.  (Wvol.ocv. 

I"  the  ,K.rti.M,  „1   the  l.„oihills  vv.,rke,I   this  ...as.,,,   ,!„.  f,,,,.,,,;,,, 
atioiis  were  studied  ;^  ""lovuns 


K(hn.)nt.),i  formation. 
Hearpaw  shales. 
Judith  River  beds. 
Clajfgett  shales. 
Niobrara  Hent.),i 
Dakota  I)eds. 
K.)otanie  fonnatio,,, 

I-'eniie  shales. 


i.  retaceoiis, 


J 


I  -' 


Furassie 


Devonian  and  Carhonilerous  limestones  a.i.l  qnartzites. 

'//'•'  hitliioiltoii  /'oiilhlth'U. 

stone^'"l,^i'""""";'   ^'"'''""   """"'"^  "^  I-.'U  col.n.re.1,    soft,   sand- 

olr         ;  ■  r""'"'""^''   I"-^'^""""^'te.   are  ..ften   thinlv   bedded 

occas.onallv  c,,n.e  hard,  and  at  tinu-s  weather  t..  a  vellow  clour-  ,rav 
or  brown  sha.les  are.  howex.^r.  rather  more  c.nnnu.n.     The  shalJswi 
clays  are  grav    vellow,  ,raxish-brown.  bluish, rax-,  or  even         te  bl  o 
or  pale  green  .n  colour.      >h,|lnscs  are  quite  plentiful.     The        r    a 
least  two  coal  honzons  in  the  Kdnu,nt.,n.  one  near  th..  base  ■.,"  t V 


2"  <it..»l.iM.|rVI,   Ml  ItXKA    UK   (VWIM 

...lur  ....,..«....,  hi^lurup      This  ...r.na.i..,.  o.rr.., „u    I..vu 

-  ......  ...  ,h.  Lanuni...     Thin  ,,„„  ,,.ra,„...,  hovv.-vr,  I  as  Ik '.    .. 

.1  this  Mas.,,,  „,  vur..  ,.,.al.l..  ,..  r.,,,!  a  o.,.,pl. „■  s,r.io„  .,f  ,|, 
Kcln.o,.,..n  uh,d,  .O..I.I  ,...  sa,is,a.„.r.h    .....as.....!,  s.,  „.a,     ,s      ,i 

uss  was  „..,  .U„.„,i,u.|  ,..r  .l.is.lis.ru-,       I,  is  a  fresh  .a...  ..    ...  ,    m 

iKr..„,i„«  l.raikish  i..«ar.|s  H,,.  |,.,s»'  ."niiai,.,,, 


As  F-.,shill  fossils  ar.    in,„„|    ;„    ,|i,r,,,,„   i,.,^,,,,,^  ;„  „ 

I"  I  I-..X1..I1  r-Kks  ar.  i„  ,„..,  pla.vs  su  i,.,.r,„i„«U..I  as  ,„  ca..v   ,    • 
a..<r  ,..r„.  ,„  .his  l.H-ali.v  ...  I..-  u.,  iruUhni,.  „.,...  .„•  vahu    in  , 
niH.r.  ,,..  al.cnp,  has  ,h.„  ..uuI.  ...  .,raw  a  H,,..  l...,w...„  , h  .„     . 
-FK.ra..  the  l-xhi,,  n.ks,  a.ul  .....h  ,h.s.  an<l  th.  Pi.rr.  a      i,     ,, , 
un.h.r  .,u.  ,.a„K.  Pi.rr.  ..r  ,...rr.  Toxhil,  shal.s.     Th.s..  o„t:„  "         ' 
*,  av   ,o  l.row,.  ..r  .v.,,,  .,.  ,,,,,,,,  „,,,,,  ,,,,,^    ,,,^,,,.^  ,,^  ^^ 

■"  a  v.rv  u,„.or,„  apinara-Kv      S.„,.wha,  o.ars..r  a,..l  h«h,.r  o.l.  ,  r" 
va^-lv  shaU.s  a,.,l  sa.,.,s,..,..  ,.a,„Is  ...nr  a.  ..ncr.ain  intcivuls    h^  ^ 

't   "'.■   .nn„an.„,.     M   ,i„u.s  ,h.s.  an.  ,,„i,.   pr.,„„„..„,,   ,„,,  „>. , 
•    ^    arc  hanlly  ..ofccahl..  unless  .h.  f„r„.a,i.„:  is  closdv  exa.ni, 

•a.  .....r..  pro„n,K.„,  sa,uls,..,...  ...Is  ar.  .,s„allv  ...ar  thec.n.r  ' 

'H-  t..p  an<I  hot.u,,.  ,hc.  <h.rk  shaKs  ^ra,!.  i,.„.  th.  ..v.rlvi,,,.  an.l  n,„kr 

Tlip..  shaks  arc  s..,„.what  .lillknih   f.  ,„,.as„r.  .xcvpt   i„  plaas 
wh..h...r...a,.o..is,..i,..,..,^^ 
H.    „  all     Ins.  M,„   phal.k.  nn-ks  Ihco,,,..  nuuU  ,„..r.  .asilv  toLI,.,! 
'<    .r..k.„  ,l,a„  ,h.  sandstones  ahov.  a.ul  l.dou  „,.,., .  also  on  acv.  .. 
:"   tl.nr  ^.rv  n„„or.n  aprnarancv,   ui.h   f.vv  or  no  horizon   ,na  k 
m.«ulara..s   ar.    .linicnlt    ,o    solv..     This    forn,a,.on    was.    ^  ^^      ' 
n  .asur.1  ,„  a   ..w  plac.s  an.l  ,1,.   .hi.kn.ss  i„  .ach  oasJ  vva^    c^ 
"sol.il.  uhidi  wastluax.rai;..  vxas  mar 

A  carhonacous  hori.on  exists  n.ar  ,h.  ...s.  of  th.se-  shaks,  |,„, 
."  tins  area  no  coals  ol  cco„o,„ic  value  were  noticl  |  .re 

U,ns,clcrahk.  .liir.cul.v  has  been  exixrienced  bv  geologists  both 
;.-es.crn  Canada  and  i„  the  western  States  by  tuuli,:^  ,'i.^:  s  ' 
both  ab.ne  and  below  the  Judith   River  beds.     This  has  caused  the 


l.nt.r  I.,  U.  .,>.iKiu,l  t.,  .l.lT.r.n.  l..,../on.  R.r.,.!  si„.|v  |,.,s  .li..vu. 
that  man,,.,  ami  insU  vvul.r  om.l.l,..,,,  U.n.  s.,  .,li,rnat..l  ..,  ...  ..uim 
th.  I.i.liil,  ku..r  lormalion  i..  .x.m  v.nt.what  in  flu-  |.,rm  ..i  a  «..li... 
'"  It'.  I'urn.  Vuriutiu,,^  i„  ,h..  ihuk.UHs  ai..l  iU.n.uUn.tus  ..|  .1,. 
.Iu.l..h  kiv,rlK-,Uan.|  in  ihoMui  il...  IVr.  an.!  ..,  th.  r.lat...  ,..,„..,„ 
"I  "';'""  r  alH.v  an.l  M.ny  tU.  |„ri.ur,  i.avv  a.l.lc-.|  o.n>..Ural.lv  i.. 
tlu  .l.tl.u.l.us  in  th,.  M„,|v  ,.|  thi,  ,Mrf  of  thr  Cr.laiv,.„s  Mrli..,, 

'"  """"i"  -'V  of  th.    r.  S   Ch- Ki.al  Surv.  V  pnhlislu.l  ,„  ,.„., 

M.wv   Naur..,,  an.l   llal.h.r  hav.    KJvr..  a  .l.taiU-.l  lnM..rv    an.l  o.r' 
rilati..n  ..i  ilic  Judith  Kuir  h»(U 

To  av..i.|  o.nfnM.,n  Ihiv  hav.-  iall..|  thai  |H..ii.,n  ..I  ih.  I'i.rr. 
shal.>  Ivn.K  al,.,v..  ,h.-  In.li.l.  kiv.r  U.K  Ih.  M.arpaw  shahs,  an.l  iha, 
I«.r.:..n  l„  l.,w  ih.  Cla.K.  u  shahs.  S.,  i,n  r-nv.  ,n.  nn  .  I  an,  a.l.,p„nu 
tills,-  na,ii,s  ,„  tliis  r«  jx.rt. 


I)„t 


JiiJith  l\ii,t  H,,ls. 

,      ,■""'';■.  ^''"";" l-ii:nat...I  as  H..|Iv  River  uas  i„   ..s;,  c-omla.v.l 

l>v  Dr.  (,.  M.  Daws,.,,  with  Iho  j,„|ilh  Rivir  vri.s  „f  Missouri  Tlusr 
ar.-  thf  s;nn,.  Ih.Is  vvhidi  in  1X74  ht-  ha.l  call,-,l  I.iKnilf  IVrtiarv  K.c.t 
.nvt-st,Ka....n  has  ,,r..v..l  this  o.rr.lati..,,  .,1  the-  |u.li,h  Riv.r  w,il,  ,hc 
Ikllv  Riv.r  Ix.ls  Attf.npis  hav  alv,  Inrn  n.a.ic  t.,  o.rr.lat.  th.si- 
v^ith  the  Dunvftfan  san.lstonis  „|  il„-  iVaiv  Rivir  cuntrv 

This  s».rits  un.k.riUs  th.    Hvarpaw  a.,(l  consists  of  li^,l„  ,,.i..„r..,| 
sandstonvs.  shahs  an.l  da^s.     v.rv  si.nilar  in  s..,,,.  rvsjHrts  ...  ,l,os.. 

0  tl,r  I-.,l„,„n,o„.  Ilowc  vvr,  in  this  ana  th..  ,noIlus.s  whi.h  ar.  ,,uit.. 
pUnt.lnhnthi-  i;.l,n.,nton  ar.ahnoM  .ntirdvn.issin^j  in  th.-  lu.lilh  Riv.r 
|H-.ls..s,H.nallvlhcMn/  .,,/,;/.,.  n...  „„..  s,Hrin„-n  of  which  was  foun,l 
"1  the  latt.  r  iRds,  but  w.n-  vrrv  pK„t,.„l  in  ,1,.-  I.,r,n.r  Als..  r. mains  of 
plants,  kavts,  Xrvv  trunks,  \c.,  ar<-  .|„ii.-  pl.-niif,,!  i„  ,|„.  n,.,|,  ^^^^^.^ 
be<is.  On.  thick,  wl.if.  rather  n.assivc  san.ls,.,,,,  h,,|,  i„  p;„,icular 
was  notiml   in  several   hvalities  which  alT..nl.,|   nnn.crons  sp.ci„,cns 

01  tree  trunks,  oltcn  up  to  eighteen  .,r  iw.,„v  inch.s  in  .lia.nctcr 
Ihcse  whuc  san.istonc  strata.  ..ftc,  cross  Ih.I,I.,|.  arc  vcrv  character- 
.st.c  of  th.s  fonna.ion.  Vell.nvish,  j;rav,  l.lue  an.!  Krecnish  «rav  shales 
an,  clavs  are  co.nn.on,  often  hecniiuK  <|-'it.-  har.l.  .\  few  hrownisl, 
shale  beds  wen-  .Kcasionailv  seen.  Hrown,  ^rav  an.l  vell.,w  weather 
ing  sandstones  predominate. 

This  is  essentially  a  freshwater  formation,  I,,,,  i,  iH-co.nes 
brackish  towards  the  top  ami  bottom  ICven  .narin.-  be.ls  hav.  S.-c, 
dete-cted  ,n  son,.-  l.^alitie-s  in  this  hori/on.  Th..  .naximun,  thickness 
of  these  beels.  where  me-asure-.l,  was  i,.,.,s  f.et.  nieasure-l  a!.,,,;;  the 
How  river.  I-arther  soutl,  a  «ood  section  was  ..blaine.l,  but  the  forma- 
tiwn  lujv  k\as  .iiii\  .S^o  feet. 


<  /'lifif.M  Imm.iltoH. 

^"'>-..r.n.,.h  HiM,„,ni,h..d  from    ...    u  """"'   """'   '"' '«»»••• 

'•••'"•"I.  '"''**'"■"  •^'•"-•^•...ll..-..o„,  can 

;v.  .o',!"  fl';  of  til !;,;;.;:,  ML;",n;:  :""■:  "^  ""•  '-•"•■'n  are 

•••••  <>"ck,  whuh  ov..rlK.s,  a«ai„       .    ,' J    "^        ""  ^'"'^  ^"  '"  ' '" 
Clawn       VIHO  ,h,  ,Vw  fossils  fo,  r,  ■  '•""'•'"<••'  "i.h  ,1... 

••f "-  npiHT  portion ' .f .  s ^i: ':;' ^•""•"•:'  At  ,he ,K.t.o„; 

rrou,  a  f...v  in..),..,  ,o  one  f.K,t     ,  w  h  ■     ";  T'^''  ^•'"'•''^'••"••<  ''an.!, 

t  'no  sa,uIs,on..  hands  s^-.Mrato,     ,v      '  '  "'"'  '""'  ^""-i"*'-*  "f 

"-  ''ark  shales      One  or    ac     o    these  J   T'""''"'  ""•■"'"-"  -»"• 

con^flonu.ra...  overlvinK  .!..■  Ko^.tal  '     """  '""'"  '"'^'"'^•"  ^"^  «h- 

'''«>.  tlu.  sandstones  ami  ,1,.  i^^^tJ  "'''  ''''''  '•'♦■""■^"'  '" 

he  cakareons  r.K-ks  o.rres.K,  '       .  ^  ,T r;"'  '""*'"'">■  ^^"-"  ^"^^ 

^;'  "'«■  "-ton.  so  in  this  nZt,"       .     *'"  '"''  '^*"  '^''^"•"'  '-'- 

.«"a.es  helo.  are  i„eh,.le,l  u  /,;   1      n^    V  K    ""'"^  "''"  "'^-  "-^ 

«"  the  work  this  seas,,,,  the  (V.        '    """"'     ^'"'"''•'■a  Menton.     So  that 

''^■'"  ^-"  "-  nento;:;  IVXT  V''^""'^'''^''"^-'^^'-'"•!'- 
-"..lstone  series  hetw..en  t     ■  „  .  ^of      n    •  '^''''  '""'"'■  '''  ^h''^^-  'he 

-hen  their  jx.si,io„s  relntivet  the  m,'"'',"'"'  ''"'"  '''*^  "•-'-- 
«'-r  or  the  sandstones  ..ries  b^twl  ,  the,  """"'"^  -^''"^''  ^  -'"<">h 
lie  determined.  between  the  Llaggott  and  Benton-  could 

« -''"'i:;';r;;::,rr7:!r  i  :■  ""■""'■"  ^"  •"^«  - • 

■         '   '"■  "'""I  "«■  'Vliok-  shale  „.ri..s 


I 

I 


MlN.»( 


"I  MAIN    t>l»t|t|l  I    o»    IMH  III H(\     UIIMtH 


-1» 

iU.  i  .,. .!,„,„  .hal..,      |.,.,„..r  ..,,,1,   „..,  ..n.U,..,K.   ....  I.       ^J 

— .M...  ,  ,,...„  .,,,  u...  ar.....n, ..,,  i,  „o,  ..,;..' 

Klunura...,  an-  .,nlv  .kvu mIK   ..,,  ..  ,„,,  ,,,,,  j,  „,,  .,';  '^j 


^rcri-.s  OF  r.i.  Cak>.i.  v,  Sav,..,.,n,.,  v„  am  km,  n,an  . ., ,.  h..«  ,,, 
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«»M»M«l|i  »),   HI  HU.»    .,»    ,  »s^m 


^ml  rvl,:,hU    «.ru.m  ...uk.r  «!..„«  ,1^   |w.h  rix.,  ..^m,  i..  U  ..r  mu 
v«l.«-  .,  Muh  .!....«  ,h, ,.. „  ..,   .,„.     ,  „^.,      ^  -         •; 

/  /<.  / ..«/.  run,,.., Hi,,.  I,  „  «.  H.  II  .1.  V.  |.,,,.|  .,|,.„«  ,h.  M,.«,„ 

. H.  k«ku.  .....u,o„..  ,„...,,  ,„.,,,  .....u  „...„  ,„  ,„„ . , ,,  ; 

"";''  '-''"^  '"- -"—..I  .i„.i.„...,  of «...  f«,   w  ; 

iu:::.;:;::i'r;:::.,':r;!:;;^' ^ — "-^ - 

was  II..I  „l.i.,i,„..i  linn  .,;,«.,,  ,„r  >,.  .|.,i„i; 


/'.»//(>»/    i/;,)/,  , 


Tilt" 


■  an    ,h,   .lark  .„.,ri,u.  shai.-.  uhich  .KH„r  tn  |.,^^   ,|,..  c.nl 


saiiiiviiiius   ,11.1  have  a  thiik 


iiiiti 


iMss  „(  ir..,„   v«,  ,,,  s,n,  iVfi       llnv  i„r. 


:•   vail.N,   and  on   this  aivoimt 


.1...."  san.|s,.,.u.>   .hu.,,  ar..  v.tv  hanl  a„.l   ......  ..nUr.. ns  ,      ,,  ,  " 

kiu.wii  I..  I„   .Ml  taih  si.l,.  '"^     '"^" 

o''  li'.',','.  '*i'Ji "'"";"'";  "•■'•'  '■'"«■  ''•' '•"'-•-ixsi. 

I"      "'I"-  I  .■■«"-,  f„r  IHH.iiss.;    fr,„„i„, :,.,.„.,,   |-      ,, 

""  I'""   "'  "r    I'HW-iiii  .  rijioi^. 


■sr 


llu    Nh-hr^m  lUHion  f.^Ml-       r. „  ^  Mml,...,,.    ».„„,.,„..„ 

»»hkli.  lak...  >„  a  *%h„|.  ,„.^„i  4  «r..Huh  Mil.  a,,,..„.uH.  ih, 
M|,,.  r  (h.U  ...„„„  .,,  |,^.|„  .,,t„„,    ^,„ ,^,   ,,,^^^  ^,^^1  ^,^^^   ^^^^^^ 

«lMt  Miiitlai  111^  |.«  ,.,uii,i.,.    i-nioi.  ..r  th.    liLhih  Hiv.r»„,|, 
•Mil  tiM.  4f.   Iwr.Ur  u„.l  n„.r  .{,..    ,,,|  ^,.,1  ,.,.^,„   ,  ^,.  ,„,  ,„,,,,,„ 
...Innr    .,,.1  4,1   «,.i..«lM.  .|,rk^  >       .;,.,,„    I.lmv  .,i.|  km>,  ^r.    .h. 
!...«.    ,HMK...I,I.    o.luiirv  IM.I    tlu,.    .„.    .,|v.  .,   ,. «    v.r.    ,.„„,.„.    r..l 

»H.n.K  uNhh  ih„  (..I  wi,l.     «hul.  .,,i.r  n.«,  ih,   i.., (,.    ImL-.u 

•••"I  l'".,i  if.«H|  h..r,/...,  inuk.  r.  ii.  ..  »i..,„  U  >,lu.. ,  1 1,,  k^u  .,f  t|„, 
lornut,..,,  ur.  «.ll  .k.|.I..I  .m,.I  .r.  .h„,lv  f,.,h  «.,.,,.  ,Mri,.u|.Hh  ,h. 
M|>|»r  li^hl  oihiurxl  Ik.I, 

Hvl..«   iluv    u|.,«,  Ih.N  uf.   vMiu    «l„.h  ..M   .Lirk.r  >.i.<l  h..r.h  r 

«hu  iiiii„„i..N.r  ii.  s,,,,,,..,,,,^.,  ,,^,„.,  ,.,|„„,..,  .,„.u.,„.„,,„ ,„.,^,; 

ma«Ju.,  U.N  „i  v.n.Mon.,       Ih.M  ..kuiii  .,r.    i..||.,«..|  l.v    „.,  .„   .,., 

...  ..f  ,lM,.,..r   h..r.|.r   .t,,rk.,  Mr..,,,       1 1...  sunMuruv  „|.ul.  ..r.  x.r. 

Mr.l  ^,,,,1  ..„.„  ,,»..r„„H-,  f„-,,»..,„|v  «rr  m,„  ,,r..M,.„«  ,„  r,.L..   hk. 

r.TH.  Uv..,,.!  tlu  ,hal..,.MM.Kh  si.1...  Hliuh.  Ih  „,«  ..f,.r    «..„h.r  .„„.  I. 

"'"".  ''I'""^        " nu..l..rl>    ,„„u..ah|..  ,„.u  .1,.    |..««,„.  ,,.,,,„ 

""  th.    .Mill,  hruKl.  ..,    Stu.p  „v.r       I,,..  ,|,a|.,  h.  r.   ar.    v.r>   ,|,rk 
a.Ml  .Kv.,M.m..lK  ,,«iu.  hl...k       Ih.    S.U..M.M,.,  .IS  .,  ,„U    priM,,.  ,!,.. 

K.i>.rul  a,.,. ;„.„,.■..  .,f  ,  .l.irk   «r..n  or  Kn..,„.|,  |,|,u    ,. ,       „,.|.,„. 

II..H,.  uK.iM.  ur.    a  f.vv  tl.uk.r   Ih.I,..,   vuhI .,|,uh   ..r.    ^.r^    Ii,,,- 

Kr.nm-,l,.,»ur./i.K.an.lKrux  „uoi.,„r,  llu|..«.v  ..„.  U,„«,.rv  „.„,..■ 
a».l.  ..,,.1  al.iwM  whi...  ,„  o.|.,„r  aiul  av.raK...,  In.,„  ,.„  ...  „„,  ,..., 
.  I  .ukn..v  ll.,>  la.t.r  t«..|  „  un  IHrM.t.n,  an.l  «as  tr.u.,!  fur  u^.r 
Inrtv  ,n.|.v  .u-arK  ,1,.  .  t.t.r..  iliMaru-..  fr„,„  tlu-  H.m  ris.r  ...  ih.  s.,„,h 
Wra.ul,  ,„  SI... ,.  ri^..r  |...|...v  this  is  ,l,..  .u„«|,.„u  r.„.  f„n,nr.«  ,1,,.  I,um- 
-'  II..'  l)ako,..  1|„,  «i,,,  a  ,n,.,|  tl,K.k.us.  ,o  ,lu,  |..r„uiti..„  in  ,I.i. 
ar..a  o,  iro,,,  .„,.  ,.,  ,,-,,,  ,,,,  ,  j.j,  ,.„„jj,„„„.,,„,  j,  „„.  ,,^.^,  ,,^^^^^^^^^ 
mark,  r  .„  ,1...  wh.,!..  ..r.a  ...s.r..!  .hi.  s.  .v.n,  .A,..„.l,n«  ir.m.  uU.u,  ,iw 
....  -  Mni.h  ...  ,h.-  \Uns  rn.r  ...  ,h.s,  ,h.  v.,,....  .,  ,,,,,  .„  „„,  ,,,,,„^., 
■'"■1  ".^i."ta.nu,K  its  diaracn    i.s  ,1,,.,,.,.,.  „   „  ,,„,,,„,    ,v,.,„ 

...    o.h.r,M.H  .„„„,,„_  ..„ -u.I^..,..lu.r.^a,ul,„ilkv 

Hl.hk.s.  K.,uraIiN  no,  v.r^  l,.r«..,  av.ra^i,,  .,  ,1...  si,.  „(  ..^rM..,  ..,. 

<■>  I..-..S    .Kjjs      ...vasionaliv   i,   i ,„ha,  iro„  s,ai„..,l.  I,u,  ..suailv 

|ms...„s  a  M.nuuha,    inilkv  I,!,..-  a,,,Hara.u-v.     Tlu    ,hI.I,I.s  ..r.    luM 
toj{,.|hir  l.v  a  h.inl  siliiioiis  .■, nuii, 

n.is  r.pr,s,„,s  a  sl„,rr  Ii„.-  n.n„i„K  it's,  las,  ol   ,1,.    K-Kkus  lor 
this  ,l.s,a,uv,  ami  i,  prol.al.h  .  xf-n-K  „„  ,„a,u  ,„,1.  s  ,o  ,lu-  s..„,h       \s 
t  ..s  o.,.Klo,,K.ra...  is  so  hanl  i,s  ......rop  for.ns  ,1...  s„„„„i,s  of  .„os,  "of 

t-  1..1K  an.l  r..l«.  s  uh.r..  i,  is  foun.l,  an.l  as  ,1...  K.K,tani..  coal  nuasur.s 
IK'  inniu.li.itilN   nn.Urniath  if  is  v.rx   v:.l„.i.i..  ...  .«,. .     ,■ 
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llu    MM...   IkIu.,11   Ihf  r..rii;|,,„i,r.il,    ,,l    llu    I,  .s.    ..1   il,      I,   i 
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.l,.M       .r.     .»,.     ..Ml    .MM,  lU...     ,1..^     „    .,    ,,,,     ,.„„.,„.  Ml      MMl    „, 

•MM.i  n..r.!  ^hhM.m.  U.I  ,Mf..  ...  Ms.«l,  M.  ,..  „.  ,|.uk„.„ 
Iht.  «.«f»,.f,  IM  .,  ,,.„l,„  V.II..U  ..,(.,„r  „mil,,r  l..  iImI  ...i.n  ,. .  „ 
....  tlHu  ,..,„.        Ih.    ,...,,  ..,  „,  ,,.,.,,„^  ,.^,^,,,   ^^^   ^,^^     ,^^^^     ^^^^^ 
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III.    (.«,.N    .huiU    |,|,,n-.     i.mhmI   ,„   ,1 r»Mit..«   i>.   .(iff.  „  ,il 

l-.l.iuv   ,..„„   ,..„    ,„..„^,,    ,,.  „,.    ,..„„,„„,   .„   ,„  ,^,,,^    ,^^^^^^^ 

',"*     '"■'    ^'"" ■     "    •"'   •-'•'    (.r.MMU.Iv    Mi,,t..«.l       Km     |..r„H. 

-iMl.,    »U.Mh  In    in......||.,i.K   Un.nl,    |,.n.    (.. .  „  ,,r... .  .||,v    \r,    |     ^ 

«'........„    .....I  ..„,.„   ...  U    h.r.^h       .U..I  ,„  .1,,,  ,.,...„  ,„  ,(,.   |..»..h,IK 

"'.-"•••"•    '.'    ."  ....„..,...„„„,    ..r    ,u^    1..,,^    ,.,   ,„„.    .x.s.,  („,„..„ 

"'.   K. -...„,..   ..,,.1  .1,.    I.n,..   .ImI.,  m..  t.,..  .1,.^  „...|„..|K  ,.|,,,„„,  „„., 

"""•'•"      H..I  i.  «u,.M  M.m  ,.«Ml.l.    tlM.  fh.   ...,m-|..„M,..,.    „  ,,,.. 

>"l""  II'.  K.-..,.ni.  ,,„«|„  ,„..rk  .,  ,|,^|„  ,„„.  I,,.,.,.  ,K.t.uMl.„|v  .., 
'I..  ^Kk,,,U.^.  .,...M,.t..«  .,r,  «,.„.„,  1^  ,hn.,.,„  ,„.lu..,...r  (-..h 
'"  «•.("'•'  ...«.l  ,„  th.  ,  lur.u ..  r  n,  .(„  .t  ...miw.n. ...,      S.  i...  ,h. ..  r.  ,^„„ 

H.M.I.f  .,.„„.(..,  „  ,,,,,   ,„.,,„,,,|,  ,,,.„  ,,,.  ^.,,1  ,„.  .,„^,^    ,^  ^,^„   ^^  ^,^^ 

r.rnu    .ImI..    .,r,    |.,r.„M.     ..,..1  rl...   il,.    |,a......    ,„  ,h,.  ,.,.,.„,    „,,,„, 

tile    Inill.iiti   1,1    iti,     v.'ri  I.iiiiiU* 
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Imit...li,i,|.   t,.  [,,„  111.   I.r,,ui,  >,,,i.|si..ii.   ..  •   ..  I..ii..tn..i  III. 

••.Ml  111.  ..Mil.,  II.  Ilim  Ih.I.I., I  l,M.>M,  «,.„i,|,|. „„,.,.,  ..rk^lul.H  -r ,  | 
nu.l..u„  „i,|,i„  .,  i.,v  ,..,  ,..  ,,,,,t  ,„,.  .r.iim.l.  hiulv  Ih'.M.  .f.  liv 
^lul.v   ,xln.|,  ..,.    ,.„h.,   |,,„.|  ....,(   >|,,iv    ,„  „..,M   ,,U.s      |.,.s,|.    .n. 

-iii.ul,...  M-.ir.v  11,  ,h,s.   slul...  |„„  ,„  pi,,.,,  |!.|.„,„.,..  .,r.    v.TN 

plM...lnl  Hum  ,|;,rk  slul.,  ,„  ,|,„  .|,„nu  ar.  .,.„„  ,.,,  ,.,  ,,.,  ,.., , 
'l.uk,  iMMii,  |,k.  ,|„  k. -.,.,„,.  r.«k.  ,.|„„.  ,|„H,,  iH.anu  im.il, 
Ihiiiiu  I   l.nv.it.ls  111.    .,,M   tli.m  iiim.I.    iIi.    .H..niit.,iit> 


i>l  St.  KiPiiv  ».;  r.i .  ij .  k;v 


I  „n.i.,l  I'lil/ni,  ,<!  til.  Ih^tiitl 


ii.i 


111.  o.nti.i  iMiu  ,„  tlu  |'.,|.,..,„.ii.  .,,1,1  Ct.  i,„,.,„>  I,  ,,  ,.,„,„,, 
"M.  till'  h.riiur  iMxiiij.  iM.n  |m.lu.|  ..,.r  ilu  Lit.r  Inr  s.  .nil  mil.  s 
111  most  pl.u,.  III.-  taiijt  ,,|,,iu  .li,.,,.n^.  u.x|.  uMiallv  at  l.m  aiiK'k>  II" 
>-l!..-..   I'al.iu/Hulm,.,.,.|,..,.„.l,|„..n,„,.s   n.a  tli.  CiVar.uus   «i,k|, 

l"rm   Ilu-   .asun.   .■Harpiiu  nl   ..l    ili.     |<.,.kv    „, ..in,,   iimii.-.jiai.lv 

^aM  ui   vvhi.l,  is  II,..   Misturl,..!   |..„,t|,il|  r.,.i.,i,.  ilia!   ,H.r.i-„  „|   ^Uii.l, 
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(iKKl.lK.K    \I.    SI  U\  i:v    It)     ,    vs  \l,\ 
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KiiiU  lKl«,.n  III,  Ituw  riv.r  .ni.l  llir  s.„if  |,  ;„ ',  .„  sii..,,  ,,v,.,  j, 
iU-.iU  Willi  ill  iliis  it|M)ii 

llinnil.ui^    ;in.|    lulii;    <  .  ,|,l  mil,  rl    pu^Mli,.    |,,,.       |  l„.    sulillm,s|     \u. 
iMUvd  111,.  ;;.oInKV  ,,|   tills  .lislli.t   (.,  Ik.  ,,||,.„  v,  t  \    i,      ^;,i|,„     ||l.    lutk-, 

IniiiK'  all  mm,-  ,„  l.ss  i.,l.|.,l  aii.l  111,.  fol.K  ,im,.,  >  ,,n>li.,I  nv...  i.mI 
••'«"  lanll.-.l.  111.'  liiKli,  niKX'.l.  l'ahio/..i.'  ,i.U...s,  ih.  Moos,. 
■III..     'orKiliiuiiui,  M.iiuwliat    to   iln.    wi.sl    ..f   il;,    iviilrfoi     Irs  ana 

ir.    Ill,,  most   luaik,.,!  result.  „|  this  j.nssnr.  .  an  1  Inrii t  .,iilv  tlu' 

nic  .1  pioiimunt  Inpu^'rapliiial  Uatiii,  s  .,|  i|,is  ilisiiicl  biii  ,r,.  iN,, 
!'v  iii<.st  intvi,stiii;j  K.nl.,i,M,.allv  Tli.  v  aiv  r,alh  itisi  inmu-iise 
folds.  Ill,,  iiiniiiiiains  ,.l  111,.  Mons,.  .M,,„Miain  li.li;..  |.,ni,  an  ami- 
dinal  ridK-r.  ..i  ratlur  a  .|'i.i.|iiav,.rsal  m  li„i,.st,,M,  s  and  .inarl/it,s 
liaviiiK'  til,,  l^riii,.  sliaks.mrlaiii  l.v  tlic-  K..,.tani,  rucks  Ki,,.^  on  tluni 
and  dii)i)in^;  auav  on  all  si,l,.s.  jnst  „,.st  and  sniilli  oi  ihis  liin,si,.,u. 
n.lKi'  is  anntlur.  tli,.  ror^-.tnuiiot  ri,!^..,  iiaii,.u,r  aii.l  I,  ss  piunmuiit 
than  111,.  Inst  and  lurnurlv  inai.iH^d  as  lKiii«  ,uiin.,i.,l  uiili  ii  |,„|  at 
tli.ir  .loMst  puinis  tlu-v  ar..  s,paratcd  l.v  al.niit  ,„„.  and  a  hall  iiiil.s 
<.l  Civia.Tons  aiKl  Jurassic-  rocks.  This  latl,r  rid^.. 's  noi  as  ivKiilar 
as  tlu-  inoiv  lashrlv  on,.,  I„iiiij  jault,.,!  luarlv  its  .mii,  Kii^ih  aloni; 
Its  ,asl,iii  si.lc;  hilt  aloiiK  ill.'  uisi.rn  i-.l^,.  an.l  at  th,.  n,,rlh  and  sontli 
riids  ill,.  I.owir  Civiai-iiMis  strata  an-  ,'.\pos,.,l. 

It  was  l,v  workin.;  aroiin.l  t!i,s,.  ri,l);,s  Uiat  our  ,.xp,-olalions  ,,| 
hndmy  ihc  l.,,n,r  Civtacvous,  and  thus  liaviii-  a  s..,iion  in  ih,  Tool- 
hills  .:!  AllKTta  Ironi  ilir  CarlxMiilVroiis  lo  th.-  r,ttiarv,  u,  r,  ivali/,d. 
Th,.  ov.rlvin.i,'  Civlaociis  strata  wiiv  nprais,.,!  witli  th,.  I'alao/oi,. 
rucks  oi  ihcsc-  ri,l^;,.s.  and  now,  alU^r  loni;  p,  riods  ol  .rosiun,  th,.  Lower 
Crctac-.  lis  r.H-ks  appear  with  nptiirm-.l  ..l-es  hi.J,  up  ,,„  ,1,^.  ^„|^,^  ..j- 
these,  hni.ston..  inoiiniains,  tiiiiivlv  ,.iic-irc-liii-  tluni,  with  iIr.  .xct,)- 
tiun  thai  al.ri-  lli,.  ,asi.  rn  side-  ol'  I'orKctnuiiol  ri<l;;c'  th,  picssup  was 
too  .ijivat  and  th.  lul.l  was  hrokc^ii.  c-aiisiii;;  ih,.  linust.Mic  s  to  Ik-  inislu.l 
uvc-r  the  C.vtac-eoiis  loc-ks,  in  a  similar  manner  lo  thai  aU,uv,  the  c-on- 
taet  east  ,,1  iIr.  ,„  liii  kockv  .Mountain  ,  searpimiit .  rhus.  Huse  two 
lidKes  alTord  an  excellent   (.pportunit  v   lor  sliulviiii;  the  Cntac.ns    a 

c-ompUte   s.rtion   I.eiii;,'   i-xposed   c inu.iiein.,r   with    the    Koolaiii,-   and 

pissiiii;  lip  within  a  lew  miles  into  the  I-.dnionloii.  '  Th,-  ihickiie.ses 
of  tluse  I.eds  were  nuasnr,-,!  in  several  i)Iac-,s,  al.oiil  an  axerane  scelion 
hein-  ol.laiiu-.l  jnst  sniuh  of  ih,-  l-ui-j.-imetiot  rid.ue,  on  Tlie  norih 
hraneli  of  She,-])  ri\cr. 
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I'll  iIk  in, I))  |i.  ,nv(itnii.m\  ilii,  ii|kiii  is  sIkumi  .1  Iluw  Kimi 
Miiicn  ■  innii  ilu-  iiiuiiiiiaiiis  id  ;i  sli,,ti  (|ist;iiUT  i;isi  ..1  ilu-  tii,,iitli 
Ml  !iiiii|)iii;;|Hmii(l  irtik.  I  his  stvtimi  is  im^isnnd  true  tast  and  wtsi, 
Ilu  ..iiti-rnps  1„  in«  tlinsr  (.l.„tv.(l  ihi.ilv  .,l,,iii;  tin-  hunks  of  tlio  ii\,r 
and  projfctrd  on  tliis  lasi  and  utsi  lin,  .  so  ili.ii  dist  iirhs  IhIwihi 
points  aluiiR  tins  sii-tion  arr  (In-  disiaiios  tlif  [M.inls  an-  rast  and  west 
from  onr  anotlur  and  i-((iisi(|miiii\  sonuulial  liss  iliati  ilif  artiial 
distani'cs  as  imastin-d  alonj;  the  rivi  r 

1  li<  distnrlH-d  ana  of  ilu-  I'ootliills  ixtnids  alonj;  ilu-  \U>\\  ri\»-r 
fr.im  iIk-  iiionni mis  ,-.|s|  to  iht-  inontli  of  Coal  ond.  I-iasi  of  this  ilu- 
formation  is  (|niti-  r-^  dar  Imt  Ilu  hills  an-  som.  ulial  rolling,  1,,,  .1  dis- 
taiu't-.  formin«  what  nia\  Ik-  iv-anUd  as  ilu-  tu>rllurn  »-\uiision  of 
tlu-  l'ori-iij)iiu-  hills. 

At    the   mon'.Ii  of    Iiiiiipin>,'i)oiiiul  i-n  i  k   cliaiarlt  risiii-  saiidsionts 

and  sli;i|,-s  lia\(-  a  sli^hl  t-astt-rlv  dip  of  5    1 |-,ast  of  this,  lo  the 

end  of  Ilu-  sictioii.  ilu-  formation  has  a  sli^hii  r  dip,  l.i-i-oniin,L;  almost 
Hat  south  of  Coi'hraiu-  station,  whi-n-  tlu-  roi-ks  aii  rpju-r  I.aramic-,  or 
uhal   i»r    Dausoii  ralk-d  tlu-  rortnj)iiu   Hills  siriis. 

WVst  of  Jumi)inKiM)niKl  to  ilu-  month  of  (.oal  tri-i  k  tlu-  l-idnionlon 
rocks  i-ontimu-  to  dij)  (jnitt-  ri-;;nlarl\,  iiKr(-asin«  the  aiiuK-  of  dip  to 
ahoiii  js  ,  iiist  i-asl  of  tlu-  month  of  tlu-  iivi-k.  1  lu-si-  rocks  arc  liylit 
colotui-d,  soft  saiulstnncs.  cla\s,  and  shahs,  usiiallv  of  \cr\  ]>alc 
lirownish  or  \cllo\\isli  shades;  sonu  liylii  K'ra\  sandstoiu-s, however, out ■ 
crop  as  \v(-Il.  Ihe  shales  and  clavs  al  the  nuiuth  of  Coal  cn-ek  arc  j.ale 
v.-llows.  Iihu-s  and  greens.  Mollusi-s  arc  of  frc(|iu-nt  occurrence-  in  these 
sandstones,  (K/,,„  (./„/„„  I,cin>,'  \cr\  i)lentifiil|y  foiitul  al  several 
placi-s  .\t  the  month  of  Coal  creek  an-  also  the  coal  seam  .-iiul  old  mine 
\vorkin','s  descrii.ed  above.  iMir  ahotii  a  mile  \m-sI  of  hen-  the  n>cks 
show  considcral.ledistnrhance,  cNliihitinj;  a  serit-s  of  folds  accomi)anied. 
to  sonu-  extent,  by  fanltiiiK.  'i  hence  to  about  two  miles  west  of  Morley 
brid<n-,  a  distance  of  api)n)\imatclv  lifieeii  aiul  ,1  half  miles  along 
the  river,  the  dips,  as  seen  (.11  the  river  banks,  are  with  onlv  slight 
cxocinions,  all  to  the  west;  as  the  horizons  are  becomin.i,'  lower  this 
iiiav,  at  first,  appear  strange,  bnt  the  change  is  caused  by  reversed 
folding;.  Sonu-  faults  Wv-re  noticed  west  of  Coal  creek,  but  they  are 
<ndv  ,)f  miiu.r  imiK)rtance  aiul  are  thrusts  with  eastern  dowi  hrow  of 
(itlh  a  few  feet. 

Hetwc-en  Coal  creek  and  the  mouth  of  ChosI  river  two  dark  shale 
I'.earpaw  bells  are  seen.  The  more  easterly  one  shows  oidy  the  top  of 
an  anticlinal  fold,  risiii^r  onh  a  few  fi-et  above  the  water  aiui  having  Ihe 
HdnKmton  sandstones  overlying  thi-  dark  shales  composing  it. 


.    .^9- 
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,  ,    '■;."'  •'';""'   """    •"■''-  "' <■•'"-'   ^^.r  tl..  r.Kk>  ar.   r-msi.Ur 

•;  :''  '''^'"^'"■''  ""'  " '"  ""■  '•'«",   1  uxh.ll,  I.;,l„,„„,on  .nul   I.uli.l. 

Kn.r   l.„M.,.t,„Ms  ;n.    ^..,^    uuuU    int.rlun.U.I   a.ul    so   n.t.nn.x.,1    ,„ 
I'l-'os    Ml...    iluv    ..,v    .x....li„«K    ,|„ru„|,    ,..   .|,s,i„,.„sh    Ir.MM    .„„ 

^;';""";  '  "■,"7*'- """"' "-'  ■'" ""-  ">  '•■<■  i-um-i.-oxhii:  ,v,ks 

I  .r..'  .lark  .|>..  .•  Vurn-  Innuls  w.r..  ,.  .,.,„„.,l  i„  il.is  .lis,,,no  .  Lv.u  .  „ 
"'7''  ';."■  '•'"•"V  J-Hl.-l,  Uiv.T  Mn.,,.  ,„  ,,,,,..,  ,,„  „,,,,,  ,,,„,,,.,„^. 
'"■'K  ..l,c„  al,u,H  ,.„  „.  HiMlv  .>.,  ,|,uk.  iM..MK,l,|...l  u,.h  |..„.,u„, 
"  tli.M.  IVrn  shal.s  ,.,  al.u„.  .1,..  sa.,u-  tln.kiK.s.  s|,„uin,.  ,lu.  .lus. 
'--Man,.,,,  an.  v.-v  o.nsi.U  ral.ly  m,,,.../,.!  ,„,Hl,.r.  TIk-  ..<.,i.,„ 
^  ...wn  ,s  ...uuhat  .lia;:ra,nn.atk-  \hu:  lui,,,^  „„.  s„,all  „.  sl,.,u  ,1,,. 
il.'si-  inurhan.lin.;,  aii.l  shuuint;  '.nlv  H,,-  ,„aii,  i„|,|s 

At  .1  lu-.„l  „■  ilu-  nv.r  al.o.a  i„nr  an.l  a  ,,uarUr  niiKs  al„.^.    ,1,.. 
"•"""'  ">  <.li-M  .iv.r  Ilu.  (irs,   \i„|,rara  lU„t„„  nuk,  a.v  m.m       II.-.v 
iHr  Lanlnnn   san.ls.un.s  ar.  .,ui...   ,,„„ni,u.nt   an.l  cad.  uf  tlu-   thnv 
sa..ds,„„..s,scai.lH.,ll.vo,„.|o„ura(.  Ik-.K  varv.t,,^  ,>..„,  a  U«  itu-lus 
'<•  tl.u-kn.s.  ..,  „.„  ,„•  iwdv.  Uvt.     <),.  ,lu.  I.ill.  i„s.  ,„„■,!,  ,„■  ,1,..  nv.r 
iw..  Imn.ls  HI    ,1,..  n,n>,!n„u.ral.s   ,>,.„,   ;,■„   ,.,   ..vdvc-   U.i    „„!>.  u.r.- 
<'l.sY^-..i.     ^p.rM,u.„s    .„    r.u.ln.u,    p.„,Mn'!"'"    an-    v.rv    ,,k„,i„>l 
'"     luM-  sa„,K,..,u.s.      i.-ru,,,    lu-,,    „,,    ,1,.   riv.r  lor  al....u   lu.,  an,l  a 
1-a     '".1.  s.  t..  a  kw  luMHlnd  U.t  alH.v.  .M,.rk,v  l.ri,l«.,  tla>.  .lark  shak. 
w.tl.  tlu.  Car.lm.u  san.istu.u  s  .mtcn.p  o„mi„u..Msh  ,  liilur  „„  tl.v  riv.r 
l-.ks  or  ■„  ,lK.  lulls  t..  tlu.  nnr.i,,     Tlu.  sun.lst.MUs  an.l  c.,n,M.Mncrat.s 
cn.ss  the  rnvr  tui.v  al..,v..  th.  Ihm.1  in  the  river  al...ve  rvUrrr.l  to    - 
Ih.  scc..n.I  crossing  h.-in^  i„s,   at    Ih.   Morlcv  uRot.cN.      I'ivrn-  fossils 
snch  as  H„a,l,l,.  ,■,.»,/,„>  „,,  ...,ur  in  sw.rai  places  in  the  au^^.a 
sha  es,  a.,.l    Henton  t^  pes,  as  l„.cn,n,n,.   />„.W,  ;„./,,„,  and  .S',,,/-/,,,,  . 
ri-ulnco.Mi.y,  oecnr  in  the  shales  l)ek)\v. 

Vp  Uu-  river,  from  the  n.ost   westerlv  point  above  (k-scribe.l.  for 
alK.nt  hall  a  nnle  the  ju.iitl    k.v.r  rocks  ontcrop,  overlvinR  the  CI  ,- 
«ett    an.l  are  lure  n.,ti.ral.lv  white  in  clur       A  thrust  fault     with 
s.nall  ihn.w,  a^ain  hrin^^s  the  .lark  shales  to  the  surface  f.,r  a  few  feet 
a.i.l  then  lor  two  nnles  ther..  is  a  n.w  Hat  svneiine  of  ludith  River  he.ls 
ro,n  the  western  ed^e  of  ^vhich,  to  wiihi.t  a  tuile  of  t"he  I'alx-o.oic  con' 
act,  the  Ua^Kett,  Hent.,n  an.l  Car.litun  san.lstoue  fortnutions  oocupv 
he   rtver  bed,    -the  ontcrop  u,   the   bunks  bein^  al.nost   continu.nts. 
Hen-  the  upper  and  lower  series  of  dark  shales  can  readilv  be  distin- 
«tus he,i  Irorn  ..ach  other  hv  stratigraphy  on  accotntt  of  the  pn.n.inence 
"t   the   .ntercalale.1   sat.dstones.     The   shale  formations  are   lith.,k.M- 
callv   ahnost    .dentical,     the   lower  being,   however,   consi.lerablv   the 
thicker.     I-or  th.s  distance  these  formations  are  in  the  f.,r.n  of  a  ver^• 
Mat  synchne,  similar  t.,  that  observed  in  the  cou.Urv  t..  the  s.n.th  of 
the  nver,^thc  whole  central  portion  of  the  fold  being  approximalelv 
Hul  and  uudulalu.K,     Hast  of  oi.l   lUny  fort  the  Cardium  sandstones 
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outcrop  for  .mr  two  milis  aloiit;  the  rivtr  and  arc  practically  llal  for 
marly  the  whole  distance. 

The  Kiiiianaskis  falls,  at  the  mouth  ol  the  Katianaskis  river,  are 
cuusi-d  l)V'  thes.  smdstoties  The  itpptr  l)e<l  is  ai)ove  the  falls  proper 
and  jfives  rise  to  a  rapid.  The  other  iwo  outcrop  txlow  the  ni  nith  of 
the  river  and  cause  the  greater  part  of  the  lilU  These  siindstone 
beds  dip  to  the  west  at  alxnit  jo"  and  the  water  falls  over  their  hard 
projecting  edfjes  :  ne  lowi  st  t)ed  is  a  very  hard  sandsK.iie  weather- 
ing to  a  reddish  colour,  and  is  fairly  well  bedded.  Hie  sandstone  next 
above  is  Rntv  in  colour  on  a  freshlv  fractured  surfaec,  is  vtrv  massive, 
thick,  hard  and  even  <|iiart/.itic.  I'here  is  a  eoii.i;l..nur.ite  bed  about 
one  f<H)t  thick  on  top  of  each  of  tl  ese  two  lower  sandstones.  Hi.'  up|Hr 
sandstone  is  here  also  (piite  liard.  aii.l  weathers  to  a  reddish  colour. 
The  Judith  River  beds.  overlviiiK  'he  lipiKP  shale  series,  ;.,•.,  the  Clii^ 
Rett,  to  the  west  of  here,  can  be  seen  reaching  hiyli  up  on  the  eastern 
side  of  the  mountains  wliu  h  form  the  eastern  eseirpnu  iit  ui  iht  Rockies; 
and  thev  continue  so  for  about  twenty  miles  to  the  south  oi  tlu-  Mow- 
river. 

The  formations  north  from  the  north  end  of  tlu  .Moose  iiimmtains 
are  in  the  form  of  a  wide  east  and  west  anticline,  (lipping  down  to  the 
north,  to  such  an  extent  that  bv  the  time  the  How  river  is  reached, 
just  west  of  the  Kananaskis,  the  'Untoii  shales  an  the  lowest  rocks 
oiitcrojipinK  even  at  this  very  low  ievation  of  about  4..HX)  fiet  above 
sea-level;  whereas,  only  eight  or  nine  miles  to  the  southeast,  Kcx)tanie 
rocks  and  I'ernie  shales,  over  i,<-K)f.  feet  lower  down,  oiitcroj)  on  C>x- 
comb  mountain  at  in  elevation  of  about  7,(mk)  feet.  This  shows  the 
structure  of  this  whole  area  to  the  northwest  of  the  Moose  mountains 
to  be  in  the  form  of  a  toe  pointing  down  to  the  north  and  bending 
over  on  each  side  to  the  east  and  west.  This  same  thing  also  occurs, 
although  not  cpiite  so  noticeably,  on  all  sides  of  the  Moose  Mountain 
ridge,  which  in  this  way  influences  both  the  geology  and  topography 
of  almost  the  entire  area  described. 

Juwpin^poHml  (.'reck. 


Going  up  Jumpingpound  creek  from  the  mouth  of  Little  [uniping- 
pound,  the  two  dark  shale  belts  running  iioiv..  from  the  Klbow  river 
are  seen  to  outcrop,  as  shown  on  the  map.  On  account  of  scarcity  of 
outcrops,  -the  hills  being  low  and  deeply  covered  with  wash  and  drift,— 
these  belts  were  not  traced  past  the  points  shown,  although  they  may 
extend  farther  north  than  is  shown  and  may  be  somewhat  wider  at 
their  northern  ends.  West  of  these  is  the  low  flat  syncline  of  Judith 
River  beds  which  is  here  about  eight  miles  wide  and  composed  of  light 
coloured   sandstones,   shales  and  clays,   the  sandstones  often   almost 
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Miili    ,ni.l    K.tivrallv    sui,    ,,„.l    ...mIv     u.a.l.,t..l       I,.„m.,„.     |„|,s 

..r.   .,,,11,    |,K„i„„|  ,„  ,n..nv   p|,u.^      1  .„  tl„.  ul.  ,..■  c.nir.il  |,.„,. ,, 

tins  l.dl  th.   lurnuiiu,,  is  s.>,„.  «|,.,l  u.n  v.  I„,l  is.  ...,  tl„.  „|,„|,,  ,,r..i-,i 
i'..llx  ll.i       A  s.rii,M,  lrn„,  „s  ^^^st.■rn,•,|^;t•l•i.st  t..  ih.- ,•,!«,•  ol  I  l„s  ,„ap 
unul.l  I...  v,n  similar  t..  ,1,.  ..„..  sl,.,«„  ..l.m,;  th.   r.ll,„«  riv.r   .no,,, 
tli.ii  ilic  (Msiirii  saii.lsioii.   I..|f  is  s,,  ,11, uh  «,.!,, 

I"  tl„.  «.s,  .,1  this  svmli.i.-  vu„u   ,l„   ,|ark  slial.s  aKaiii,  ^^l,i.l,  a„- 
Ii<r.   a,...,„   ,„,,  ;.„.l  a  hall  „„k.s  ui.lf  <.„  a.v..„,„  .,|  oM.si.U  ral.U.  f..I,|- 
•  HK  aii.l  <l,s,,„l.a„cr.   Iml    hax.    ,h,i,   „,ain  ,li|.  ,„  ,|„.  ,,,sf        i|„.  ,„|,|s 
i-..M   h.rr   I,.    tra.T.i   lairlv   vv,  II  as   .1,,    Canii,,,,,   sa.ulsi.aus  an    rath.r 
l"<'.i„,i.„t  a, I.I  i„ak.  u'"-.l  hori/n„  „,aik.rs      Thrso  shaUs  u.  r,   ..riKiii 
..llv  lol.h.l  „vir  th.  antinii,,.  ..|  haknta  r.«ks  t..  th.-  «.st.  l,„t  th.-  ,.,„Hr 
I«.rt,...,  .,.   ,h.  tol.l  is  ...tir.lv  .,.„U.,|  auav.      i  his   f.ak..ta  I.,r„,afi,M. 
fur.-  ,s  om.iH.sv.l  .,1  l„„w„,  r.,|  a,„i  Kra^  sa..,|st.,„.  s.  an.i  l,l„ish,  v,  ll.,u 
i,T..„,  hr.nv,,,   r..l  a„<i  hia.k   shal..  an.l  .lav  i„  fa.t     tliis  ^s  a   \    rv' 
Intihlv  o.l.M.n.l.   tl,.,„Kh   s.M„.uhat   .lark  s.ri.s.       Ih.-  sandst.m.s  arc 
"...stlv  cars.,  |„„  ar.-  «.„.rallv  rath.r  hard,  a„.l,  at  li.M.s,  |„„1,  tlusc 
aii.l  thf  sl,al.s  ar.-  v.rv  h,,.  ^ra„,..l  a.i.l  .str.„,.!v  i,anl  a.i.l  ,,„art/- 
itic.     al,n,.st  ax  ,n„di  s„  as  th.-  Car.li,,,,,  san.lstoti.s.     -riu'  „i.i,,r  r..i-ks 
.in-  M-rv  .harai-t.risticallv  ^r.  .„  a„.l  hi,,.-  wit',  a  iVu  r.<l  hands       1 1„. 
I'ids  .,1  th.s  anw,  li,„.  ,|ip  rath.r  al.n,p;'v   t..  th.  .ast  a„.l  w.st,  1„„  ,),.. 
central  ,.,rtl.,„     ,  th.-  l.,!d  is  ainw.st  Hat  i„  a„  .ast  an.l  w.st  ,li,...,i„„ 
I'l'nK  ..Mlv  MIv  „„,l„|atinK.     T-  th.-  u-.s.   .„   .J.-s.-    Dak-.ta  nuks 

thi  dark  sha.s  .;ja,„  app.-ar,  ov.-rh  in^  tl.v,,,,  t„,t  ar.-  h.r.-  sotnewhat 
narrow,  Ih„,«  ,|,„tt.  n-Rular,  and  ha  v.-  a  r.Kn,lar  dip  t..  Ihi-  w.-st  Thi- 
Car.l.un,  san,lst<,n,s  ar.-  w.-ll  ,|..|in..,l  al.,,,^.  ih.-  .-r.-.-ks  .-nttinL'  this 
lomiatmn  and  H,R-d,n.-ns  uiCanln...,  f:„<pna</uw  A-  h.r.-  v.rv  p|.-„,i- 
't'l  1"  ttieni.  as  t.,  the-  north.  W.-st  ui  this  h.-lt  tht-  In.lith  kiv.r  Ih.Is 
..v.rhc  the-  dark  shalt-s  ..1  th.-  ClaK^;vtt  an.l  dip  to  th.-  w.-st  also  with 
dvcnas.nK  anRle  oi  ,lip  „„til  nc-xt  Ihi-  lank  lint-  In-twe.n  tl,.,n  and  thv 
iala-c.z..,c:  th.-,r  an^U-  .,f  .lip  n.-arlv  cinci.l.-s  with  that  ..1  th-  tanit 
plan.,  which  is  ht-n-  about  n,^. 

The  l,ills  to  the  north  and  sonih  ot  [nnipingjx.und  i-r.-i-k  wh.-re 
It  IS  t.ass,n^'  through  the  anticline  of  Dakota  riK'ks,  are  hi^h  an.l  sonie- 
vvhat  ruKKe.l  with  dips  to  the  north  and  south  down  to  the  creek  from 
the  south  and  noith  sides  respectiveh,  so  that  the  creek  is  llowint: 
<n  a  natural  channel,  s..mewhat  deepened,  of  course,  '-v  en.sion  and 
Klacat.on.  Ihe  Kootanie  rocks  near  the  top  of  Coxcontl,  mountain 
d,p  to  the  north  down  over  the  face  of  the  hills  so  rapidiv  that  thev 
outcrop  ,n  tlu-  creek  bottom,  nearly  2,<kki  feet  below  and  onlv  about  a 
nule  .hstant.  Those  seen  in  the  creek,  however,  arc  Upper  Ko.>tanie 
and  no  coal  of  imi)ortance  outcrops, 

Aionjr  the  uppt-r  part  of  Sibbald  creek,  and  also  alon^  a  small 
creek  tluwint;  into  I.usk  creek  fi 


III  the  cast  all.]  headi 


UK  at  about  the 


40 


l.y.n\iH;ii  AI.    si  l!\  1  \    iH    (    w  \\,\ 


villi,   i.l.ic.   ,l^Sil.lMl<l^■ri.i..  a  >|ili  ikImI  miIi.miuI  (lit    l».ik.it  i  1m  s|m.>..| 
till'  hilK  ii-,iii«  <)mlt    aliriipllv  i.ir  luatU    i,..i..  Uil   in  plan  >,  Im.iIi  Im 
111.    tnitlh  aiul  suiiih  .i|  ilu-  li.aiN  nj  tli.s.   irt(k>      A  v.ini.uhal  tliuk, 
n.l,   inaiM    saihUl.'tii    Ih.I    alxmi    Hi        i,,i    iliiik    is   nut  i.  .,,1,1.    h,  i. 
Main  r.i  ihc  shal.s  ami  viii.KtMii, «,  an   v.n  liar.l,  h.  in-  wt\  .lilT.titii 
Ifuiii  ili.iM    Ht  II  tasi  <>|  111,   iiioiiih  o|  >il)lial(|  tn.  k 

Ilu  sliaK-  IhIi  1.1  ilu-  \\.st  1,1  |.,r.-  j<.  npr.  Miii.d  ic,p.,i;raiiliiialh  . 
titr  til.'  k;rtat.r  pail  i,i  ili.  iliitu  li\,  miUs  in  Un-ih  ,,|  h,  ,,Miir..p.  ii\ 
a  \alli  \  nt  iiKin  niuii  l.\  \>.\\  InlU  ilu  s.,ll  shal.  >  v\.  atliitiii«  ta>il\ 
Ilu-  Canliiitn  salicisluius  In  iii;;  haiilii  aii.l  hiliiiinn  Ilu  a\is  ,ii  ,| 
riili;.'  1,1  liii.  ui  !iill>  rii.sf  saiiiUt.iii.s  an  \.t\  li.  Ipiiil  in  iiaiiii;; 
Hill  liKiliiin  ilu  shal.s  as  til. II  miuiop  is  lasv  \n  |in,|,  ai.il  ilu-  .laik 
slialo  an   lli.ii  rmiiiil  .m  ,,kIi  su|,-  ,,i  ih, m 

I'olli.wiiii^  lip  |iiii.piiiL;p.,iiii,|  II,, k  I,,  ii„  ii,.„|  .111,1  luniiiiuiii^  III 
u  •...iilii.rh  (linitiou  In  Caiicii  ,n-.k.  up  hail  ir,.k  ati.i  i|..\mi  iunl 
ontk  III  ilif  I'.lhow  riv.i,  till-  iiiniiaiiuiis  n main  mix  iniistaiii  in  sitik. . 
(lip  ati.l  u.ii.-ral  apix-araiui  Ilu-  .lark  slial.  lull  (Cla;;:;.tt  an.,  \i,. 
liraia  li.-iitoii)  loiitiiuu  s  uiih  stiik.-  pa  rail.  I  li,  tin  iiiuimiaiiis  |,,  ih, 
W.St,  has  a  s-ir\  iniistant  wiiltli.  ami  tiiaMitaiiis  a  \M-stiil\  .lip  i,| 
aliiiiil  vs  lii-twit-n  C'aniiii  in.k  and  tin-  l-;|iM,\\  ii\,t  a  \,tA  n-iilai 
lin.-nll..\v,  niiiiKl.iMiilis  is  \.r\  nut  io-aliK  I  ii.  I.  inliiiiii  saii<lst.,ti,  s 
wliii-li  l.itni  tluir  a\i-s,  ami  lu  iir.-  lIu  ii  siiiiiniiis,  Imm  n  sist.ij  u.atlur 
itiK  ti)  a  imiili  ^n-an-r  ,\i,iii  ihaii  ilu  shal.-s  on  .arli  si,],  Cn-iks 
coining'  (l.uMi  i  .  an  tastorly  din-itinii  linin  tin-  niuuntaiiis  Iia\.-  umn 
out  valU-ys  ami  causod  Uie  s.parat.-  liilK;  ..tlurwis,-  th.n-  uonld  lu  a 
IniiK  ridgi-  fur  this  dist  nu.-  W.st  „i  this  th.-  luditli  Ui\i-r  samlsi.nu 
si-rii-s  dips  to  tin-  t^.-st  nmlir  tin-  l'alaM>/.,ii-  n.iks;  t,,  th,-  ,ast  is  a  loiiij 
hi>;h  ridci'  riiiMiin«  Irnni  tin-  w.st  i,i  ConohiiI,  iiii,!iiiiaiii  In  tin-  l'<.r«,t 
nu-not  ridui-,  and  cmiiMist-d  cliii-tl\  o.  Dakota  moks.  tlu-  sninniit  iHiii- 
iisiiallv  tlu-  ioii),'|()nKTaU-  wliiili  ovcrlit-s  tlu-  roal  nuasnns  Canun 
cR'ik  has  cut  a  wide-  valli-y  in  this  ri(l);i-.  l,nt  otlit-iwisi'  it  is  (jiiitc  con 
tiiuioiis.  Thus  this  outcn.])  ol  tlu-  coal  nu-asun-s.  except  aloii;,'  Canon 
cn-ck  and  the  Ivlhow  river,  is  lii«;li  up  on  the  hills,  in  lad.  near  the 
sunnuit  ol'  this  rid.i^e.  Alon-  the  west  side  .if  For-etnienot  ri<l-<e  the 
coiiKlonu-rate  outcrop  lornis  a  rid^e  hi.i;her  in  most  places  than  tlu- 
linu-stoms  and  (|uartzites. 

/>  Ihr  l-:ih,<i,. 


The  mouth  ol"  BraRg  creek  is  somewhat  to  the  west  of  tlie  centre 
of  a  helt  of  Judith  River  beds  about  a  mile  wid.-  Only  the  lower 
members  of  this  series  outcroj)  here,  the  lormation  beins  in  the  form 
of  a  synclinal  fold  and  the  iipin-r  beds  being  eroded  a\va\-,  so  that  the 
same   strata   are  easily   recognized   on   both   sides  .if   the   belt,      Dark 


./Va«^ 


I 


^lul.      ,.,..>     .KVU,     MM     ,,„h     M.I.,     ,|M      ,.„.,     ,,,     ,!,.       NN.M        iMMunl.th 

l»ii.^  v..„s„l..r.,l.lv   .iMnrlH.I,  ,„|,|..l  ..„.(  I„„l..  „    ...ms„„  ,|„    ^  .„|>.hm 
>.m.lMun.s,    ,n.m,l.t..|   ,„    ,1,,,,,,   „.    ,,,,,.„    ,„    .    ,„„„,,,,    ,„ 
W.M   Ml   ,|„.  .,«....,  „  tl„    „Hl.    |..„    ,1..,   .,„,|„u    ,.,    |„.|,ih   K.v.,    „Kk, 
»hul.,>  .Imm.i  ilu,.   .ml.s«„|.  ..In,,.  ,h.    I  ||,.,„        I  Ins  s.,..s, „,..,„, 

a..  ..I.>„.s.  ...„i„m..us  ynn  ,,,,,«  ..,.„u.    ,„„|  ,(u    l,..U  .„v  „„  ,|, ,, 

'""  ""'  '■""•"   «^'""""    I""   lli«r.    ar.   .,  ,.„.  h.n^.^,.r,  uln.h  .... 

—...Mm,    hanl.r      Th.    s,.n.N,nn.,  ,.,.    .hi.lK    „,.v   ..n.l   l„l„    v.||,.u 
Mio.l,  ,„.  ,1,.   slul..  I„in«l.l,n>l,   xr.n  ur  luhi  v.lluu 

'■"""  III'    '"i.Lut  ..s  M.,.  al..,,.;  ,1,.    nv.r,  l>.iu...,  (h„  |„,  ,„.  n 
li.Mu.l  M  ,,.  s  an.l  ilu  .la.k  shal.  s  t.,  ih.    „.  s,  a^ain.  ,(  ».,„M  I,.  ,|,it,,„|, 
to  saN    ^^1„.|,  m,u>  ^^a^  llu   ,,|.U,  .  I,.,l   ih.    , A,H.M,r.>  al..,,,  ,l„    |„|U  „, 
'  i<    """li  ..n.l  >..M,I,  Uav.    „..  ,|„ul„s  as  ,„  ,|,is,  ,h.   .,„„,..,   !„  ,„„  „,„ 

""•"""I  ..M.I   ,l>.-     ,rata   all   l,av.„K  nxula,,   l..u    .1,,..   , . ,.,    ,,„  ., 

o.nM.I.  ,aM.    ,|,Ma„.v  .„,  .  a.h  sj.l,.  „,   ,|,..  o.nlarl        I  l„s  Cla^K.  H   a,„l 
\i..l..a,a  It.,,,.,,,  I„.|,   ,s  .,|.,„„   ,„„  ,„„|  a  hall  „„l.  s  umI.    1,.  r..  a„.l  ,1,. 
<lil.s  ar..  ..|„.(lv  I..W,   „,    ,..   ,s  .  ,„  ,1...  .,,s.       II, ,u..    ,    I,.,.    ,„  .Is.. 
vvlL-n-.    iji.si.   r..rks   hav,    I.,.,,   .-..nsHKrahK    „„.,.    ,li.,,„|„.,|    ,l,,.„    ,i,.. 
sa.u N,.,„..  s.ri,.s  „„  ...Kh  s,.|..  ,„„1  ,r..  r..jH.a(..l  l.v   l„l.l„,.,.  a„,l  ,a„l,,„.^ 
s..  tl.a,   llu-v  arr  i„„   „..a,K   s„  .hu^k  as  w.,„l,l  h,-  s„,,,,„.,.,|  ,„.„,  ,hi. 
^^uk■   .„„.•,.,,,       n,,   Canl„„„    sa„.|s,n„..s    w.n    .,„K    „n,,....|    ,„    ,.„, 
(.Uv.  s,.  ,|,a,   wl,..„  .mo-  l,..|,.u  ,1,.   siirlacv  Ih..  i,-,vi..,lar„  „  s  v,.r.   ,„„ 
siilhi-,,  111  ,1,  |„i„i;  ii„„i  up  (iij^  ||i^,|,  ,,^,,,|„ 

W.-t  „l  il„.s.  shal.s  is  a  sa„.lst.„...  lull  .„  |,ak,„a  al.n>,l  ,  wn  uuU^ 
wuUv  l„  n.n,,as,  „.  ,1,,  l.i,rr,.,  ClaKK.It,  ll.„..,„  a,„l  |...,„i,  shal.s 
"'^'  l'<l'"">'l...,.  .hi.Ii.h  Kiv.r.  I.ak..,a  a„.l  K.H„a„i..  ,„„„a,i.,ns  a,v 
tri<|,„„,lv  ,„  ,|,is  r..,H.rt  ,vUrr.,l  ,„  as  .,a„.ls,„„..  s.rus  This  .jn.s 
'"■'  '"'■^'"'  Il-al  lh..v  arv  all  san.ls,.,,,,  s.  I„„  „„  ,,h  ,|,a,  ,h.v  l,a^.  s„ 
'n.Kh  m,m-  s:uu\sU,m-  iha,  ,1,.-n  r..|aliv,lv  a|.,,.ar  „.  1...  san.ls,.,,,,. 
li'-nz.,ns  ,„  ciiliast  ,.,  On-  shaU  l..n>,a,i.m>.  Th..  n.rks  ,,|  ,his  |»,k,.,  , 
M-rii's  almvi.  nu.nti..„fd  art-  x..rv  .lilT..„„l  lr..,„  ih.,s..  „|  th.  I„,liil, 
K.vir.  1,..,,,^;  nuK-h  hank.r  an.l  .„,  ,h..  ul,..l..  nn.d,  .lark.r  o.l.mn.l 
IK-,.,  ih..  ...h,.k.  scncs.lips  t„  ,1,..  cast  an.l  is  s.„n.,vl,a,  |..kk.,l,  as  sh,.u„ 
.11,  th..  si'di.)!,  aloiij;  this  rivir. 

Where  the  K:.>otanii.  formation  cr.jss.s  the  I.;ih.,w  at  the  m.,iith 
ot  Lanon  creek  the  upinr  i)arts  .,,  the  c.al  measures  are  exixm.i  an.l 
show  c.,ns„leral,Ie  disturbance.  ( )ne  lairh  ko.kI  regular  se.am  six  feet 
MX  inches  wi.le  outcrops  an.l  ..thers  twelv..  inches  an.l  less  were  seen' 
the  greater  part  .,f  the  measures.  h..wexer.  ar..  under  cover  The' 
Krmc  shales  are  well  exiK.se-d  u,)  Carton  creek  a  short  distance  fr.,n, 
the  r.ver.  hk,sso,ns  of  in.n  pyrites  heinR  (|uite  plentiful  in  them,  sin.ilar 
t.>  the  .>ccurrencc  at  the  Thonie  mine. 

Thi.  kootanie  oal  measures  also  outcrop  on  the  west  si.le  of  this 

M(K)se    .Mo,,niai!i    rid-.'e.    :•.!!   iskni--   the   'Vt-i.r-i   -if!,       f    r 

"n    i"c    .M..I.  r.i    .-.UK     ill    1  <n>^el,iieli.»l 
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'"'«•' '  "•'«    ii'Mu,.!  i.,r  .4  ,hor«  .liMatif  .t|..ii«  ii,  ,.„i.rn  m.|, 

Ihi^  I,  ..»i»K  |„  .,  ,|„„|,|.    ,„|,|    ,(„•  I'., I.,.,,/,. I..  r.Hkn  h,f.   lui   ..IK  Ihim 
tHi%11.il  ..v«r  th.   Cr.t.u....!,  ,iii<l  till  nr,M  |>ri«ur.  ..uimhk  l»i«'  Ct.i.i 
i...ii,  .,|m,    I.,    hri.ik    .itiij    .,    )«.rii..ii    t..  »liiU  ..v.r  j|«lf  .luaiii       1 1„. 
•k.uli    ul^•n    l«l.nv    %li.,«,    ,    v  i  li.-ii  i(,r...ii;h  ||„    I  .,r«.  Iiiuii.it  ri-lK. 
IHM   s.,„fh  „r  III,    l.llHm   ri',.r.  uli.rr  th,    .|..til.l,- Uniting- .Hrurt..! 

\\i*t  ..I  tliiH  lurg.imttjot  riilRi.  uiuiis;  tin-  Ml«,v»  rivtr  aii.l  th.. 
Ii>li.  t  t.r.iiiih  I.I  tlu  m..uiil.»iii>.  th.  |>r.  vailiiiir  .lip  i^  i..  III.  w.-.t  I  h, 
I'.ikpi..  r.Hk-.  .hp  ,,.iii,  r.i,iil.irh  s...  I.iit  th.  ,|.,,k  „,„.r  sImU-  miun 
ur.  i.-iiM.l.r.il.lv  lul.U.l  ..n.l  l.r.-k.n  niiu  h  iii..t.  v.  ih.,ii  l.irth.t  ii.,rlli. 
«h.r.    ilu\   iir.   still  ..N.tl.ii.l  l.\   th.    In.liili  ku.r  U.N 

Al.mi;  th.  .  xvat pm.  nt  ..r.  th.  in.,si  ,H.sitiv.  ,\t.hiiiTN  ..i  I..ii^ 
[Hri.Hls  ..I  ,rosi„n  ,n.r  ilii,  Cr,ta.-...u>  :,...,  1..  i,,i.  ih.  iipluax.il  ..|  tlu- 
U.Kki.,  f.  tlu-  «.sf  th.  Mi.lith  Kiv.t  lH.U..Mrl,.  th.  t.l,.K^',tt  sh.,1.  s 
lt..m  III.  Ii.,w  riv.r  I.,  ii.ar  th.  |.„|,.  r  l.tamli  „i  th.  I  ll,..«,  l,ut  imi,, 
llir,  tllcy  ar.'  .ntif.h  ,r.«l.,l  .,ssav  aloiiv;  th.'  Hnt,  ..iih  .m.  hill  al».ut 
lull  a  inik-  t..  th.'  south  ..I  111.  ti\.r  r.iiiaiiiim;,  t..  th.  s.,.,ih  .,i  tins 
th.'  ClaKKctt  shaU-s  an-  tlu-  h:«lu  st  U.ls  m,  ti  al..ii«  tlu- .  s.  arpm.  nl  Nnv* 
11  this  ,.r..si.,ii  ha.l  tak.ti  pLu.  s„u,  tlu  u.iiipl.l.  up  thriistini.  m  ihr 
l'ala-../..ic  ..vir  tlu-  Cr.  tai..iiis.  and  In  n.-. ,  sjim  tlu  .hu  I  iipliltiiii;  ..I  ihr 
k.K-ki. s  pr..|Mr,  Fn.lith  ki\ .  r  h. .h.  ..r  lii«lu  r  ..n.  s,  vx.miI.I  I«  m .  n  iiinm - 
(liat.lv  iitul.rlvin;;  tlu-  lim.st..ms  II..vv.x.r,  this  is  n..t  v.,  as  ih.  same 
r.K-ks  are  luxt  tlu  linusfuu'  as  an  s.,n  in  th.  a.l|..iiiiii«  anas  t,>  tlii- 
.1st  S..  this  (x.rti.m  <.|  tlu  f.H.thills  »as  a  plain  .,|  .n.si..n  |,,r  L.tiR 
|Kri.«ls  Ik  Ion    th.-  final  uplilis.  luiilts.  \i- 

I  hi-  st-ctioii  \  -  H  sh..wii  en  tin-  map  t..  a.compatn  this  njx.rt  is 
appn.ximatt-Iv  aI..iiK  th.-  I-;IIk.w  rix.r  and  shows  Hi.  ihul  t..|.|.  faults, 
\.'  .  ..I  till-  .lilT.n-nt  Inriiialioiis  a.n.ss  this  ana  in  this  .Iiniii.,n 


.<<'iilli   II, ,1,1,  h  ,.;   /  ,,/,  (  ,.,k-. 


Ihi-  Judith  Rivi-r  In.ls  al..ii«  tin  »ist  sid,-  of  kohiiiMm  dip  t.. 
(he  i-ast.  ovirlvitiK  tht-  <  ark  shaU-s  to  th.-  u.st  Mum  shall s.  c'liK'Kitt 
ami  \iohrara  Hi-nt.m.  an-  in  tlu-  lorm  of  a  doiihli  fol.l.  ami  the  Car.lium 
sandstom-*  ontiTop  along  ihi-  summits  of  thi-  two  north  and  south  ri.lj/.  s 
north  c.f  this  branch  of  Fish  cn-ek.  In  this  part  „i  tlu  i.uintrv  out- 
.  n.ps  are  vtrv  si-arcu.  and  th.-si  hanl  Canliiim  sandst.mi-s  an-  ofti-n  tin- 
onlv  outcnips  to  Ik-  sicti  o\ir  c.nsidt-rahk-  anas.  I-vcti  tlu-  vtrv  sum- 
mits of  sotm-  of  these  ridRes  are  heavjlv  cnvered  with  wash  dirt  and 
drift.  A  Judith  River  belt  lies  iust  w.-st  of  thesi-  shales.  heominK  »iar 
rower  towanis  the  south  and  disappt  uiiiK  cntirelv  about  three  miles 
south  of  the  creeks.  Another  belt  conimetices  just  east  and  about  half 
n  mile  north  of  .k-rt,  ami  continues  to  the  south  branch  of  Sheep 
river. 
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lh»    ttip  III   h«  tl  i»  ti»ritiii|  oi  tin  vinliitiii  «.iM)l>iiiit««.  lh«    ittulilli 

»ltl"Kli(lu  Ih<|  tiirilllllU  tl'i  ^iMIMIttt  'III  ultlttt  It  |ll.litii  llu  lft.ill;;lil  1 
1 11  Id  St. 1 1 1.  Ill  I  lit  w  vUhloliiIti  IniN  lurr  ■<•  I  I'M  wilt  ri  irr  ntt.  Il  .  i|«|k  .1 
l»\    lillt^liitlli  ).|h'     i{i|ll't.|lh    ritllx    .1     ll\    lilt  hit  tit  .llkHII    tk«i>||||    illllttlk 

»«•»».  Iitil  Miitti  ititii  <%  tiiiiMilt  r.ilth  iMtr«  .tUttii  iitf.  ..Mil  ,1  h.ih  iiiitt  . 
witi(h<.i>i    III    Miti     .mil  m-i    wttt    •>(    till     liiiit.it     Ir.iil    I,    1    iiiiii    ii".i 

IhiI   <i|    It 

lllf  Mtlinti  llitMiiijIi  Itit  sviuliti.it,  iii|||,(i,'t,,^.  Ili^  \tt,|i|iit^  ,i.| 
|ii|fktuif  .iliiliu  tin-,  ifiit  (■.•.iith  l.iiiult  itl  Im^Ii  rtiiki  iltil  tl..  >lii|, 
IhIi  III  till  i.ci  |,  Mtv  ,itiiilir  111  iti.ii  .iliiiiir  till  Illt.iv\  n\tr  111  ih> 
iiiiitli  I  lit  (iiiii.it  l«  Mil  i.uh  itijt  1)1  till  jtiitilh  Him  I  Ih  It  III  It  ,it.  wtil 
iA|»iM'l     itiil  will  ilihiiiil  ii't;iiUir  ili|K  wtn-  Mtn  mi  ii<  i  i*i  atiil  ^i^i 

tlilt«.  ill|i|iitii;    111    lilt     VM  •.!    .iiiij   i,f,|    n-,|ml|M|\         |i|.it  liiij    llliw     x.itlit 
utiiiii-.  ilitiiliillv    .iIniVi    ihi    CliKKt  II    mil    Nmlir.ir.i  lliiiiuii   ^lult,  .,ii 
«Mtli  liilt        Hum    oh. ills  1.1  till    »\isi   lit    till,    lijiliili   UiMt    IhIi    .iiiil 
tmrili  111  lllf  iriik,  .in   virv  iiitit  li  tin   >.iiiit  .i->  in  ilu   iiniili     Imi  mmiiIi 
111  till  ittik  llitri   i«  ,t  \tiN  iitiiiit  .ilili  t'li.itik,'!' 

I'.tllSlMll    ll.lsllrttl    t{f.llisl     ijllWII     llu      slit|l,     llli^ll    »|l|lsli|     (III       \Imi1m 

Mulitil.iin  r.il.iii/iiit  iiili^i.  uliiili  txltiiils  ■Miiiili  III  iiisi  .iIhiiiI  III!  hi  111 
111  llu  Muiili  lir.iiu'li  III  I'isli  ttttk  lllf  tiittn.iliiiiis  unit  .••iijiiiik;  I'l  llu 
smith  III  this  liijm  .  ItiHUM-r.  aif  itmrf  f.isitx  untluml  .tiul  llu  liilh 
wlitfli  ui  tl  linti  t  iiriKtiialh  ,  .in-  itiiu  It  tiiurt  sii  iiiis\  .itiil,  mi  litis  .iffmitti , 
lllf  friistiiii  III  lllf  tasi  |i,(s  hfvii  \fi\  tmiili  li  ss  Si  ;;ri.ii  It. is  ihi 
ftTfil  III  tills  Ihi  11  ih.il  llu  hills  Id  llu  smith  ul  this  smith  In, null  ul 
I'isli  ftifk  :u.it  its  III  .III  risi  ijttilf  .tlirii|itl\  lnr  ikhi  •  i.v"i  I'lil 
fnmi  thf  valli  \       Nnrllt  ul  the  unk  llu    liu  l<i\fr  tiirtii.ilniti  lias 

iM'in  Mitinlv  ffixlfil  aw.is  ami  mih  luw  mllitiy  uills  ul  shalis  arf  Uli. 
uliitli  wiitilil  III-  slill  liiwfr  atiii  prailiiMlK  (Imxti  tu  hasi  li  vfl  mih  lur 
till-  tisisLiiiii   ulTinil  li\    lllf  h.inUr  iiilt  tfalalt  il  Catiliiiiti  situlstmus 

S)  lltfsf  taiisKS  aivuiiiti  for  tin-  Itij-lt  riil>;f  In  llu  smiili  ul  ilii> 
tTftk.  vtiicli  is  atttiiisi  luiititutmis  frutii  Uink  I'uitit  lu  liitt  Uink 
I'dint  and  thf  t\v«i  lulls  iitsi  to  the  fast  luriiiitin  tlif  tuirilurn  mil  uf 
Harvvfll  ridnf,  an-  in  the  furni  uf  a  Hat  sviuliin-,  uImiui  i\mi  miUs  vvuli 
Tin-  jtulitlt  Kivfr  mils  mi  ilu-  tups  uf  llifsf  hills  lan  bf  ilistiiulK  sttti 
ovfrhiiij,'  lllf  (lark  shaUs  uti  tlif  nurth  aiul  Wfst  siihs.  .\Iuiik  iluit 
Wfst  siilf,  alun;;  llu-  fast  sidf  uf  I.iitiij  .Muskfi;,  ami  suitth  tu  llu 
tuirth  hratith  of  Sliftp  rivor.  tlio  lotiiait  is  a  fotisidirahlf  disiaiin 
lip  tlif  hill  sidfH.  i-aiisiii;;  tlif  Judith  Uivfr  lornialioti  lu  apinar  liki 
a  vvidf  llal  cakf  oviThitiv;  thf  d.irk  sluiks 

Fast  of  KohinvHi,  to  tlif  fd)j;f  of  this  n' ip  shttt.  the  outrrups 
art-  vfrv  scarcf.  Kveii  thi-  tops  of  thf  hills  antl  ridiffs  arf  oftfti  jut 
wash  srravfl  and  glacial  drift.  HuwfVfr,  liilniuiitoti  satidstoius  ami 
shales  Wfrf  rfoi>;ni?fd  almut  two  miles  east  of  Rohinson.  and  thf 
Pierre  belt  was  searchfd  for  which  should  lie  in  liftwffii  thfse  and  tlu 
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t  HMi  r  t 
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v.ill.  «  Ih.u.v.,  I,.,  .,|».,„  ,  „,.l.  .  .,.  .,,  K..l,tll«,„  ,n.|  |„h  H.llf... 
II..I  ..  I...II.'.  .il.lv  ,.,(.t, „„..,„  ,.„  ,  .,„„„(,  r.,l.|.  '  „.  „„„|,  .„„|" 
M.I.II.  .„  I  wl.  .r..k    .,M.|ih..|l|.r..l„,l.ilif*  ...,„i.iU«,ii.  III.   IVrr.  Ufi 

IM'I    >«.>!    ..t    III.    MLMIlh   ol   (.|,M,I    r.wt    I.,   lit.     |,..t(ll      ,„.|    «,|)l   III.    ..„. 

..Ih.iii  .1  tint.   «,..i  ,,i  It uih  ..(  |.|»|„,  .„,l> 

\-r»   Itiil.    mil.    ".t^  .jH  til    .Initii  ilti,  ,M,i., „,..„.,..„  ,,.    till,  fii..|. 

""  ■"' "'■    '"'^^   .■.^.rt.t«  ,^.i»«h.r.       WliMi  tit.    I  ■l,„.,„i.,t, 

•"-I    li'.l.ili  Hu.t  „„i.,.,,.,  |,...,„„   „.  ^„f,.   „  „,,|,„„„   „„,..„,|,|,    ,„ 
I"IImu  iIu    iVir.   Ih|i,.x..|,i  t„   liii.ltin;  ^.,,1.    ,n.iiii  vUi...    iI„  ,  .„„,,, 

'Itt.im    .,t    UN,,     .Mt.l    I.f..l,.,l.h     .,„l.,,,,,     .,11.1    Ih.  II    I..II.,..,;      .    th.     V    .ll.v, 

«.ii(«i|  \,\  III.  ir  |i(i  M  ti<  I 

III.'      .•.H.l      MUlllS      ...>l      .„       |..,.„„        ,„.|        ,1..,,,-       U„|,       ,1,,       „..tll,       .,,,1 

>..„th  t.riiulus  ..(  |.„h  .,..k  .„.    ,„..|,,|.h   ...  III.    ,.„ii.    I,..,„.,„  „  ,1,. 
"  iiM    il  i.Kil  .  r<»;k  111!  tin    |i.n\  riMt 

lt..,n  .  ,l„ii.Mti  tu  |v.n.>  lit.  ,h,„  .,,.  >..tii,  uli.it  itti.ltil.iltti^ 
.ll).|,lllO„.|||t.,|||.  ..tsl  ,„|,|„.M  l.ilt  .lll.llv  I. Mil.,.,. I  Mill.  „,M  III. 
iMtllMltMtt,  M-MIM|1MI.    n^MlL.t  llllllhll   lit.     MMMll,    . ,,   lh.    ,,.,,|     h.ll   .,   t|,t|, 

'•'"'     "'     '    '•""  "'"      ""      ""'''      ".      Illiull    .l|Ml,tl...|     .111.1     I, ,1,1,, I       ,,„l 

f>MM..I    ...IIM.iM.ll.lv  111,       ,„,,     |„,„j,     ,..,,     ,,„„,„     ,,,    ,,„      ,..,,,,,,„„, 

tiik'lx    li.iti.-u     iikI   irr.ijiil,,.    I„  ||    .,|,,„i;  0.i.l  .  r. .  k    I,,  tli,    i,..,(|,        |  |,„ 

till.     Ill, V     U     f.t;.lt.|..|.,.lh.     ..„,,, „,.!;;.,, Ml,,      ht,|t„|,.,|    |<.„ ,    ,,„ 

I'L.thilK 


.\"'('//    I'l.iit,  li  ,7    s/,,,  f,  Unit 

Will,,:,    ,il,..,i|    .„..     ,„||..    „,,  SI,.,,.  r„,|    ,„,„||,.    „„„„,,    .,,    ,,,^,,^ 
ir,.k  ,11,   UM.  narn.u  l..|u,,|  |',.rr.   n|i,,I.  «.       Hum  .,„i|,|  ,„,,  |„   ,,.„.,| 

l.tr  I..  III.   ii..rtli  .,(  Ill,    riv.i  .,„  ,...„,„„  .„  ,|u    s.,„mIn   iit.,..,.^  ,,| 

.it'N  Un.l  ll..w.v,r.  111.  ,i„„.  „,M.ih  I,.  II  ,,r,,l,,,l,ls  ...tilinu.,  ,i..,i!i 
.!>  .I.Mril,.,!  ,l„,v,  U..I  ,,i  ihis  i,,r  iim,  ,„  i.„  „„|, ,  ,,,  ,i„.  ,,,„|, 
I'  niiitnti-  n.,iih  ,,,,,1  ...sl  ,.!  .\|lMn..k.  ,  :.,i.l  .;i>i  .,1  ('.|..„.,n^ 
M..,.l..«  1,1,1  C.l.iM,,,.  ,i„,  i,,r,„;„i,,„^  ar.'  1.  1,1., j  int.,  ,,  m  ri.  ,  ,.|  ,,,1,1.. 
r.yiilar  u.,\,.  lik,.  Inl.ls,  «ill,  ||,.  ir,s|s.,|  il„  „,,v.s  |,i,.|u,|  ,„,r  „, 
1I1..1  111.  .Itp-anall  I.,  ilu-  «.M  H,.|,s  ..1  |..,l,i|,  Rum  l„  ,N  .,li.  ni.il,- 
v\iili  tli.iM  ,.i  111,-  dark  ^llalls  |..r  this  ,|i>taiuf 

111.  hi.lidi  Kix.r  l..rniali..n  liasl....n  .iilir.  Iv  .  nKl.d  ..fT  tli.  u„|,. 
IhIi  ..isltal..  iiiM  .astnf  Ni^jKM  .I.,hn,  ..wiiiK  t.i  tlu-  ratli,  r  (lal  ,li,,  lu  n- 
nisi  as  Miml,  .,r  wvu  nion-  in.M.m  has  tak.t.  pla.-,.  (nr  siv  ,,r  s.--  .n  mil,  s 
I..tlU'  U.St,  l.nf  tlu  aiiKl.s..l.lipar,liiKluran,lo,iiM-,|mnth  tlu  hi.litli 
Hu.r  l,...!-M!i,,  !„u.r,  s.,  thai  llli^  uiilfshaK-  l„lt  is  an  imlicati..!!  ui  I.  ss 
ilisturlKiiu.  than  larlh.r  u.st,  and  ..f  tlu-  appn.aih  ..f  iJu  .ast.rn  ,,l«. 
.'I  tlu-  .hsiurlu.l  l,.lt.  Th.-  Canliiiin  sandst„m-s  an-  lu-n-.  as  ds,-wh.r. . 
v.rv    vahiahk-   in   liKatiiii'  ami   tra.-i,,..   ,1......  ri ,.,..,..,   .....1    v  ;  . 
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ItrflloM   <fjrl    iImU         ,|.t.i|H         llt<    I'lti.il    \|,,.,    Hill  |>  (<'F!ll«'li  •»!    «IU"fe 

«aruUi<Mt.  1.  M|i».h  .jiivi  Mtiuru|i  iiriHiMiHiith  (it  iIk  »Im(.    Iirli  m»«  ¥»p»i 

I  ikIii  liri)Htij{rii\  ,iihI  whiti  «aii<l*i>>«ii->  ,<ri  iniiiMioii  hi  ■  )u  «   lii'luli 

inili'rii|i    «>(     Hllbll      w,i«      Mill     III!     tiiMti'U*       lit!     Sttiltiii      .•      hrtiMii 
w«H«lltt  iiiiif  liKtil  nt.i\    itiil     iKWM  ».ii..Niiiti.»  .r»iuni|i  nn  «iHiu  ^||,|.,M■,< 
^  >n  iltt  .a»t  %uU  .It  Nim.'t   I    ifi   iht        III    iriil  h^hi  i<i.iv  %.iiMl>i<itt«« 
■Ml  ivtrtijl  iir  ili.^    luihili  Kiv.t  ImiI«      AiiiHiitiMp  .ii  iliu  *iimr  inr 
lIMtlmi  III!  VV.ir«  tiiik    .i(»Mil  h.tll    •  itiitt    IhUhv  ('.U.ivtil  i  rtrk    »h.»«i.   i 

Kl..lt    V.IIUI\    III    >luU-»   .Mill    >.ll|i|»l.il|i^         All   .III-    lli{llt    n.j.Hirirl     lull    ,i|| 

«lui«ltMi  iir  tlniU-i  friHii   linlii     l.tiKhi    MJlimn,   to  liltt>-«  ,iit4|  umn  ^ru- 
Mill    a»  v».||  ,1-i  likflit  Iir  »wti.  i{»  '\     "lull'     iml  \«||.,«  vitiil»i-iiu  ^ 

I'n.tii  \iKK.r  liilin  to  IIlhIc.  II.  hI  Mi.  .hp,  .in  .ill  t.i  ili.  vu,i 
.iitil  .H  raihir  hii;li  .inifU '  i"  mti>t  pLuii.  Inn  .» s..iiu  wli  ti  .il>tii|»i  t..l.i 
\u%   Itruiiyht    llu    il.iik   >ll.i!i  N    iii.l    Cinli'iii   -..(H.Ki.mu -.   |..   iju    Miiiu> 

(IIM    VM*!   oj    Ih.tlll   ,    II,    „|  III*    llll{ll    |Mlt   ..t   III,    lull    It. .IIII.I   till     ,IUl.,tt 

omimMi  -ij   .1    iiili.r    ilii    livii   .if   \(tv    whtli    vm.UiMii,    .ivrrlMiii;   tin- 
i.Liiik'»U  sh.il,  ,       Mk.iii    1  /|ii,irlri  III  .1  null    ,,iiii|i  ,,|  h,  i,    ilj,    |.,mii  ili-.ti 

llljl*   111  till     vllllll     It    .'H 

\\'»*f<.l     iH'lllIt    H    I  It  .111      iIhIIII      I«.1     lllltl  X     ),     ||,i       t mil      titll        |I„,M      |. 

lir.i'l  to.  httnt't'ii  II  .ml  tin  .litk  ^lt.il«"<  !ll^l  u.*t  ..i  lu.iili  ,  ||.  i.| 
iltr  jiietilli  MtMr  ImiK  <li|>  (..  ih.  «.  >t  nt  must  pLu'.-..  I.iii  On  tiitiii,iii..ti 
Is  \»r\  imuli  loMiil  .111.1  iji^tiirtiil,  nun  li  ii..!<  sii  tit. in  i^  >liii»ii  ..'i  ili. 
^i'liuli.  whiili.  iiHitii;  tn  tlu  s».il.  ,,n  »hu'lt  If  .itiil  ilu  ..iliir  >..i(|,,n  ,i, 
Mwt'f'Hirilv  itraMii,  !•,  m  \.r\  irr»  i^iil.it  ulao  s  s..tiuuli.ii  •li.iKr.imm.iin 
WVst  ami  MHilli  111  litis  f.nili  Ijiu;  1 1  Mititltnl'  tin  nortli  lir.ituli  m  >lu.ii 
rivvr.  viiiili  III  i!i.  |'.ila..7..iis  nl  i|u-  l-uri^.  lim  idi  ti.lt;i  .mil  ii.irUi  ..t 
<lUiis(»ns  Ml. nil. «  .mil  Vdl.in.i,  is  a  \«fv  irr»s,'iilai  I>Iih ',.  m  .i.tniiiv 
I  h«'  ilf>j)huiiiuiii  i.i  III.-  ihnisl  laiill  ..ist  ul  tin  luri;.  liii.  ii..t  ti-U.  Ins 
l.^i'ii  ijittir  . At.  ii->n  ,  .mil  I.I  llu-  siiiiilt  ul  it  tills  i.iitll  li  I-  \;t\.  11  pl.M  I  t.(  a 
gr«'i|l  (ulil  ...  ih.il  .111  ilic  to(i  uf  .\Ilsiiiukr  Is  tin  iiial  i  .mnii.iii.  r,ii.  , 
in.rl.iiil  li\  suiiu  1.1  till  KiKitaiiic  t.Kk-,,  ami  uii  llu-  iiorlli  si.|.  ..|  tin- 
lull  .III  .iltiiu-,t  .inii|iti  It-  s.-cii.iii  i-.  sliu«ti  iruiit  till-  Knot. mil-  ihnMi  tlu  nill 
lliiuiii;li  ih,  iMkiil.i  til  111'  Nuihrari  H«iit..ii  .mil  >.'l.i^;;iit  >.i  thai 
ht-n  llusv  iiiriti.iliiiiis  .in-  ixacih  ii|isii|.  duwii  wluri.i-.  ..u  XiiUatiu 
lilt-asuttt  .Miailiiw  .111(1  ('.l.-asuii  uU  iiinalh  tlu-  s.iiiit  ,.,  lum  ;i|>|i..ii> 
liiit  rik'ht  si.U-  up  111.  iMiks  .It  .\llsiiiuki-  li.ui  Ik.ii  piislud  ..\,r 
«-at  h  i»tll«-r  Ml  as  III  liirtii  .i  lutupK  u-  ilmiliK  fulil  ami  llitti  tlu  t.ip  li.|. 
Ih'i-ii  truildl  iitT  1  Ills  is  sliiuMi  iti  tlu-  Hm>  sfiti.nis  -ivt-ti  tlit..iii.|i 
AllMiiukr  C  li  h.-in-<  I  asi  ami  uisi  .111(1  /  /  1..  in;  ii..illi  itul  -■■utl! 
Ihf  (.  I>  s,vli(iii  alv>  sluiws  ilic  strut. iin-  .ipptusiiiial,  1\  .il.uii;  tlu- 
iKirth  liraiiih  ul  Sim  p  tntr  last  ut  .MKiuuki 
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IhUgnuritl.l    jUm.    M>.riliMru'.|,  j|«,  .m.Ktin-.  I. 

••"""  "•  »^'    *•"»"    "    r-Hk,  in   ,|„.   I.H4IIH        .. 

•h.iili    ..I    \.,l..,ii.,   ^,,,.1   \||„„..i.      ^„„|.    ,..,    ^.,,.,^ 
M-ntr.il  *i.v  4»  I.,  th..  «,..il.  ,,.    |,,H   .,„«l.,    il...  Ii.     • 
fii«li.t  .111.1  III.    hilN  lou.f   II,  ihi,  .li.,.,„,„       vi„, 
"I  .1".    I4lltt  In   i(,.    f..|.|   ...„„„„  ,,.,  ,1,.    ,„,,   ^,„,,,      , 
Ml.uk.    ,„„|  „.„  ..,   ,    ,„^,   \,,„^.^.     ^,^,1       ^     ,^^    ^^^^^^     ^ 

I-.    IV..-,  I...    .>|    Ih.     1,1(1,  4(..l.it    fl..     \.,  MlMllMl       , 

nur  -Ml  ,h.,.   M..„|.  „.t.       n..    r.«k,  .„  .  ,.  .    |..„.r  ...  .    ,..,„ 

;•'*'"'  ••;"'  l:"''"'  »"«'•  "P  i"  '»'.    -    »t....,.,  ih»«  ..,  „.,  ,,„..    ,.. 

'",  "■""'■  "  "••'  ■»"  "•  ""  »•"'"  ••'   '  ' ..I.  ..n.u I,  .v..  I,,,  „.. 

I   ii  t<./M|<  ,   ilitiitt   iivir   lliiiii 

'-""    ••  ^^"''    ""•  -'^'    ••'   <lu    c,.,„|.„„.  ,,,.    «|.uhuw,|„,    ,1,.     K... 

lai...  wmI  IIU4MIU,  tort,,,  il,.  ,,,,,  .,n;i,„.,„.  \,.  „|.,„ 

•  >i.  l..,K.,„„„.„  ,,  „,,  ,,„.,„  ,,,„  ..,  „,.  ,. ,^,^  ,^  ^^  j^^  J  ^^    ^ 

Il>r..,»,if,i    ir..l.     „i,|    ,h.     I  !,„,„    ,„     .  ,,,„,, 

•"■^    "il-.l"    ..l.n.M,!.,     •uH.l,,.,,.,,,..,    ,o„    „„,,..,.,,„..   «..„     '....I 

;V         ''*''  '^•;i'l"""''"l"'-  l»>-m.  hiKh..  u.,t s,  ,1,.  Cr..,a.".m.. 

<,l»h    til    ..|H>      Ml      III,,     ,„|    ...  *• 


.^.luth  Ih.niLli  .)/  Sl„:-f>  A'l:.., 


'    >!-    !-.l.ly..   i..-   .il   push.,!   .,v..r.      Hu    Canlium   .a„.ls.n,K.s   hav 

l..v.,m.  ,„,u|.  I,,.  pnniMM.n,   !,.  rv  than  ,„  ,1..    ....rth.    tl.f,v  lH-.n«  „., 

c.M„l..,n..,.u..s  „.„....,  ,,  ..11.  ,,„,  t,„„   „,i,,;^,„.^^  ^^^,^,  ,_.  ,^^^^     .    ^^ 

IhIII;.'    .iiih     uhoiil     liitv     ,....(         II....     ..;if     >  ' 

■.II,,     ...;.. I, vr.     J,,.,,,,,     (il,.     >;i||n^i 


48 


tiliul.uijh  \l.  SI  \t\\:\   oi    (  \\  \\)\ 


i-li;ir;u-ltristifs  ;is  to  ilic  iiutlli  aiid  tlu'  total  lliukiit^is  of  tin   C!aK){itt 
iiiid  Niobrara  lUiiluii  lias  inrriMstd  to  i,.'(m  iict   to  i.^iki  iVii 

'I'lic  liiditli  Uivtr  Im(Is  cast  o|  l.owtr  Camp  loiilaiii  I'oal  sianisiii 
s«\tTal  i)lai<s  as  disirihcd  al»>\r,  and  on  ai'idiint  o|  tin-  aco  ssiliilit  v 
and  favoiiratili-  opiKprtmiitii  s  for  working;  and  prosiMiiiiiK  llusr  i-oals 
(>ti«lit  to  provf  of  i-oiisi(Urahli'  value  in  the  mar  futnrc  Tlic  Inditli 
Rivir  hills  cast  of  the  tnonlli  of  Hxson  end.  arc  iuiliceal)le  for  tlieir 
ra|)id  altiriiations  of  sandstoius  and  sliaKs,  for  tlie  ),'eniral  softiiiss  of 
the  rocks,  and  for  llic  ^rcat  aiiionni  of  liylit  coloured  cla\  shales,  chiellv 
XrcN ,  hliu  .  ^;recii,  and  verv  li>;ht  hrown.  'Hie  sandstones,  in  which  arc 
alni.idaiil  remains  of  irei'  trunks  often  of  lar>;i'  si/e,  are  usnallv  coarse 
and  wliite  or  i,'r;'>  ■  l>einK  occasionallv  a  verv  lijjht  hrown. 

In  the  ri\er  hanks  just  ahove  Lower  Camp  is  prohahK  the  hest 
section  of  the  i  lakota  seiii  this  season.  It  is  lure  all  cxixiscd  and  tlurc 
is  a  coiitimions  outcrop  from  the  toj)  to  the  bottom,  llie  dips  are  all 
<|iiitc  rcj^'iilarlv  to  tlu  west  In  the  river  banks  farther  np  the  river, 
jnst  south  and  east  of  Hoffmann,  is  also  a  \erv  hcmkI  section,  Tlu- 
description  Riven  above  of  the  Dakota  formation  describes  the  rocks 
of  tlu'se  sections  (|nite  doselv. 

riu'  top  of  the  mountain  on  which  arc  North  Circenslopi'  and  West 
(ireeiislope  stations  is  coin]>osed  practicallx  of  a  Hat  cake  of  jiidilh 
River  beds,  which  can  be  distiiictlv  seen  overh  ini;  the  dark  shale  series 
on  all  sides,  till'  contact  beiii),'  rather  liiKli  U])  on  the  sidis  of  tlii'  nionn- 
taiti.  The  same  thini;  also  exists  on  the  north  side  of  the  river  in  the 
case  of  tlu'  mountains  containing  T'orks  and  Missing  Links  talions. 
Here,  however,  the  contact  is  very  nearly  at  the  lops  of  the  hills  in 
l)lacis, 

Inst  east  of  Corse  cieek  is  the  axis  of  a  wide  s\  ticliiial  fold  and  from 
here  west  for  some  distance  the  dips  are  low  and  to  the  east. 

The  ri<l),'e  just  south  of  the  river  and  east  of  North  (lreenslo[K' 
is  comiM)sed  of  a  row  of  small  summits,  each  one  caused  hv  the  Cardiuni 
sandstones.  This  is  the  same  thinj;  hap])eiiiTii;  as  was  seen  in  the 
northern  part  of  this  district  so  often,  the  softer  shales  weatlierin.i; 
rapidly  away  from  each  side  of  thest-  luirder  sandstones  and  cansinj^ 
the  suunuits  of  the  hills  and  ri(lj,'es. 

The  wide  Dakota  area  just  west  of  the  mountains  and  south  of 
Thrce])oint  creek  and  containinsr  \'olcani>.  Ware  Head,  HofTmanu 
and  junction  is  in  the  form  of  a  IukIi,  Hat  anticline,  very  similar  in 
structure,  and  in  the  rocks  c()tni)osinj;  it  to  the  area  north  of  the 
Moosi'  mountains.  The  contact  on  the  eastern  ed^e  with  the  Henton 
shales  is  well  exposed  in  the  river  and  in  the  hills  to  the  south;  and 
the  shales  are  in  every  case  overlyinj;  the  Dakota  beds  with  low  dips 
to  the  east.  Toward  the  western  side  the  dips  are  to  the  west,  and 
along  the  river  the  angle  of  dip  nearly  •oincides  with  the  angle  of 
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Tlu'  CrctaciDtis  incasuris  in  sonif  |)liuis,  rsiniiallv  Id  Hk  s..iiiIi,  ap- 
IHar  to  l)r  fatilltd  aloiij;  llitir  wtstirii  .-(Ijji-  similar  I.,  tin   l..|l,nviiiK:— 
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Toward    tlir  nnitli.  Iiovvcwr,  a  si-coiidarv  fold  is  d.viloiK'd  as  tlic 
I'.lbou   riviT  IS  approadifd,  that  causes  the  irousli  to  bioonic  sonic 
llcrc   it   .ipiH^ars  (|uiti-  nrlaiti   tlnit    !ho   I'al.iozuii.- 


what    narrower. 
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rocks  t(.  llif  west  have  Ueti  pushed  .ner  lluniselvis  aii.l  n,.w  c.verli. 
the  Cretaceous.  Differences  of  pressure  an.l  i>.  the  c.n.titu,  nls  ,.f  th.- 
lortuutioiis  allow  of  the  fold  IkIu^  thus  altere<l  as  below     - 
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Immediately  on  top  of  the  limestones  are  some  vcrv  hanl    fme 
gramed,  almost  white  quartzites,  from  2o<.  to  300  feet  thick.and  va'rNin- 
...  colour  from  pure  white  to  a  light  grav.     The  shales  and  sandstones 
which  overhe   these  are   nxioli    thicker    Ih.-.M   f,.   the  vu>t   uiuund   th. 


'*"■  liKiir.lMiU   \l,   .HI  KVi:^    UK   (.\:V\f)A 

M.M.S..  ,„o.M,...ins,  allhuuKl,  ,1,.  v  ar.  otlu-rwi...  v.-rv  si.n.h.r  Tlu  n.., 
KlonuraU.  ul.id,  ...rli.s  ,1...  out  nuasuns  t.,  .»..  ...st  was  „.,  s,,,. 

o  hat  .t  very  pn.l.al.lv  o„,no,.s  .,„  so„u  ,,1  ,|,..  hi,,,,  r  ,H,i„,s  ur  ri.k-.s 
>."t  |.s  our  w.>rk  was  don.  Uu-  in  ,h.  au.nnn,,  «i,h  nMM.I.ral.l..  s, ... 
|«n  (hi'  Krmiiul,  wc-  did  ik.i  lind  if. 

The  f..rnu,tio„  here  n.i.sis.s  chi.Hv  of  sa.ulst.Mus,  charut.ris.ieallv 
_  r.  «„  „,  ap,K.ara,uv.      I„  fact   frn,„   ,he  riv.r  „,,  „.  ,h..  ,o,,s  ..I   ,1,.. 

Kl.  n.,,..d  er...,uv..„s  rid.e  here,  ,1,..  w e  se-ries  is  s.riki..,  v  l.n-wn 

.  our.      i    e  sa..ds,..„es  are.  for  the  «,ea,e.   par,,  ,,ui,e  .M.i.orn,  i„ 
,         n  as  w.ll  as  n.  o.U.r,  t,ei,.«  rather  f.ne  «rai,.e.I  ,„,|  „ot  verv  hard 
ALout  hah  way  up  ,he  h.ll  a  few  eoarser  au.l  «ra^er  l.eds  were  se..,  a.ul 

Kds  ...erallv  o^I^  a  few  fe.-t  i„  (hiekuess,  and  often  earl.onaeeous 
iH-mK  at  tnues  eon.|H.se.l  ain.os,  wholly  of  the  remains  of  ferns  .Ve' 
W  .he  top  o,  the  hills  are  a  few  eoar.-r  «rav  and  greenish  ..nds,'  n.s' 
Ou.te  a  nun.her  n|  plan,  ren.ains  were  eollee.ed  fron,  this  series  all 
l>enig  very  eharaelerislie  K.H.tanie  ty|Hs 

Tlu.  hnvest  hedsof  this  s^'ries  were  onlv  seen  in  ..  f.w  places,  hut 
tlu  re  thev  correspond  very  closely  with  the  r.K-ks  un.lerlvin,r  the  coal 
measures  .,ust  outside  the  nu.untains  a.ul  even  verv  noticeahlv  have 
to  satne  ,x-cuhar  ^ellowish  weatherin,^  which  so  nn.eh  resen.hles 
1.  nestonc  weathern.K.  although  these  shales  and  san.ls.ones  in  n.ost 
places  conlaui  very  little  lime. 

The  hi«h  hills  of  this  Cret.ueons  tronuh  extend  in  a  nor.hwes.erh 

rect.on  alouK  the  we.,t  si.le  of  Sheep  river  to  within  ahout  three  n.iles 

.f  the  hlhow  nver.     hron.  here  thev  rapidiv  .lisappear  and  the  Cre- 

aee.."s  and  Jun.s.c  instead  of    luin^  a  hi^h  ru^^ed  ri.l.e  l.econ.e  a 

narrow  ^aIlev  n.  hetween  the  linustone  hills  on  each  si.le.     The  form 

utum   as  ,t  were.  «oes  up  in  the  air;   so  that  ahout  three  .nilcs  north  of 

of  thelLln  ""'  '"'"  '"  ""'"'"'  '''''''  '"  "'^'  ■""t"-'  I'^'-< 

At  the  northern  en.l  of  ,his  tron^'h  the  san.e  .|uarl/.i.es  apjaar  as 

were  seen  tarther  south  and  thev  outcrop  sinnlarlv  on  l.oth  sides  pruv 

K  that  tins  part  of  ,lu-  lrou«h  is  in  tlu'  form  of  a  svnclinal  fold,     .ilon, 

"-  nver.he  fohh„«of  the  lin.estones,  .Iso,  ^ives  an.ple  evidence  of  this 

llH-  western  contact  is  In^h  upon  the  face  of  ,he  escarpment  at  the 

how  rn.r    hut  as  the  trough  is  traced  northward  it  .Lcen.ls,  and 

of  tl^vallev"  '"""        ""  '""  "'"'■■■''•  ""^''^^  ""^'■'>'  »''^-  '^^■^■' 

W  Imndreds  of  , Vet  of  dark  shales  were  seen  next  the  l-akeo... 

I   arl/,t..s     ere,  rese.nhhng  ver.^-  closely  those  around  the  Moosc'  n.ouu- 

'.m,s.  and  they  are  umhu.l.te.llv  of  the  sanu.  hori.on.      Intercalated  in 
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'lus*.  .K.rk  |...rnu-  shal.s  ,..v  ,|,i„  |„.,|s  of    vdlnwi.h  l.n.wn  w.atluri,,. 
s.m.ls  ...us  ...  „K.liu„.  ,K.r.l.K.ss  .uul  U......  an.l  r...l.lish  ^ra.  i„  n.."' 

.  u    shaLs  .lun.Mlv.-.  au-  ,,„i,..  .„,   ,„.i   f,,,  ,„,„,  ^,„^.^^,,  , 

•"-...  pr,...,,.  ,„  ,|u.,r  ,,..,|,Ii„«  ,,,a„..s  ..uiu-  a  mk.,  lik..  a„,H.ara,uv 


I'OSSII.S 


SlH<i„,..„s  .,f  ,lu.  followinx  i..vtrt..t,rat.   rnnains  w.,v  ..l.tai.K.I 
I'Kiiii  the  I'.ilmoiiinii  I'ciriiialion 


N"  vcrttorali    rmuiiiis  wci,.  f,„„„| 

Si 
I 

In.m  tin-  Hiarpaw  slialis- 

l.iii^iilii  uih^(^,ilitliit,i. 

I'll  I  III    Hi  hl,l\iiln,i, 

Hiuulilis  loiii/jiiKKii 
I'roiii  tliiClaKKtIt  slialis 

/.Dli^lllil    Mll,f>,ltllllll,l. 
I'll  I  lit    llifiltluilllii, 
f'lUllllli  V    loiiipi,^  ,//,-, 

I'roni  llu-  Cardiiim  sandstones    - 

<  iiiihuui   hiiiipiiitiliiiii,  Stantdn. 
F'roni  till-  Minton  slialis 

Inociiiimiis  fnohl,  iihiliiiix, 

>iciif>liili:\    :i  iilriinMis. 

Mould  of  an  ainnionitoid,  likdy,    - 

I'noii.u  }i  III',   uooli^iii  I. 
F'roni  the  Dakota  I'ornialinii 

Sfylhniiiiii  sp. 

I   lll/^illll\    sp. 

(iohioIhimi^  sp. 
(  iiiiifuloitiii  sp. 
I'roin  till'  iHrnii-  sliaks  — 

(luards  of  Hiiniinilis  sp 


TIK.  plant  roniains  fonnd  this  season  were  examino.l  an.l  nanu-d  l.v 
nnj^..   I.   lenhallow.  of  Mc(;ill   rnivcrsitv.     The  following  were  ..1, 


From  the  Isdinonton  formation— 

Sa/uoui  nicluiihuchi,   Heer. 

Vihuituim,  sp. 

l'l<itiuui\   lU'whinyiuui,   lli-ir. 


M  llf:i>luui<  Al.  MIfltVKV   !»►    (  ANAIIA 

l''ri)n»  tlif  |{«-ur|)uw  »halc!t  ~ 

Sii/uinit  rtuhitiliaihi,  lUir, 
(  ynihtit  unjii'ii,  I  hi. 
From  tin-  jiulith  Kivtr  loriiialioii 
I'ofiulus  tllif>liai,  Nfwfj. 
Hilulilis,  sp. 
Ilioouilis,  sp. 
A\pUnium  nwhuna,  Dii. 
Alhn>laXiipu.s  Unuiaiulis.  l-'ont. 
A\f>linnim  ihcksimuimiiii,  lUir. 
I  hytu<f'Un\  f>>o>(>l<niiil,  s,   ImhiI. 
Sii/uoiii  smilltaiiii,  lUir. 
I'lotopUylluiii  Ihiytliiiii,  I,ivs<|. 
(  lisilts,  sp. 

Srquoia  cutU'iiUi,  Ncwh. 
(iinksi^o  hiiymsuinii,   \)\\. 
I'tilnurus  cr,tiHiU\,   I.iC!M|. 
SiiHx,  sp. 

{Juircus  rhamnoidis,  \xvsi\. 
Jiii^liW.s  aassipis.  (?)  Ilirr. 
I'liliitrus  avails,  iJii. 
A ngiopteridiHtn  slrultun i v.     ( >) 
<iink)ii>  .\ihiri<a,  Ihir. 
.SV(/M(iia  ntchcnlMuhi,  Ilirr. 
Sphinof>tiKis  johtisttupt,  I Ucr. 
Sequoia  iiinbifiua,  Uvvr. 
Ahull s  gtandijolia,  Xiwli. 
l-rotn  till'  Claggitt  shales— 

Cycadilis  unjif^a,   Dii. 
I'nnii  the  Dakota  foniialioii 

Carpultthtis  Uitiatus,  \<\m{. 
Fruits,  probal)ly  of  (iinkf^o. 

Splniiilipidium  sttrnbngtanum  doiMiloi iiiii,   Hutr. 
dinkgo  lepida,  Iker. 
(iinkgo  sihiiioi,  Ilec-r. 
(itnkgo,  sp.,  male  inflorescence. 
Atlirolaxopiis  tiniiicaiilis,  FOiit. 
•  Nilsonia  ailijoiinca,  Font. 

(iinkf^o  hultoiii.  llcer. 
Thyrsopliris  brciipennrts,  F"oiit. 
I'roni  the  Kootanie  formation 

Ihyoptiiis  ji,d,,kkshu)^insi<:  (Font.),  Knovvlt. 
I'yaiditrs  longijolius,  F'ont. 
S.ij^iiiophris  iiHinliUi  (Dnnk.),   vScJienk. 
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MiMMK    MtMST^ls    fM«IIIMTii^    s.tl    IMKIIN     Mill  111  \ 
.\thtot4lXof>Mf    htlHh,llll>\,    I'lllll. 

.S'ilg««(>/'/<m   11    sp 

'I  hyt\ofitiii\   till  I  k  I.I  n, I.   lunt. 

Siifuoui  hitrmf^hylli     \\\ 

Sn/uout  smillhinii.   Ilti-r. 

Siininof>f,ii\  ,llif>lu,i,  Font. 

(inkropiit  f>lHnf<iirlil<i,   Inni. 

I'oitiKiinnli  s  Unintjiiliii\,    Imiiiihiiis. 

l'oili>t,imit,\  linni.it.ilii^   (I.   ami  ||.),  Sliiiii|i. 

riiyfuif<tiii\   iiifif^nn,   |''(Hit. 

l'livru>f>l()i\   f'ni'pirioi,!,  f,  I'.iiit 

(  liiilol^lihhi,  j.iUalii,   I'oiit. 

/.iimiUs  ittiluus,  (lopp. 

diukno    hlllt.iltl    lllili^llljnliii,    I'dlll. 

(  liiilof'hliliii  i,>ii\liiit,i,  l''()iit. 

\il\KUtii,  n.  sp 

(  7(;(/ii/'/»/i/iiv  (//\/i/Mv,  I'onl,     (') 

S)iiii'  ..f  the  tviKs  K.utul  ill  ilu   JiKliil.  UiM,  f.irinitioii  \u\v  liv 
sntm-  aiitlioritits  Ihoii  coiisukml  as  Ih1(hij;iii>;  i.,  tin    Itak.Ua. 
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